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Are composed of the best and purest 
materials, combined on different prin- 
ciples, from any other liquid or mixed permanency of color, beauty of fin- 
paints, and are of a higher grade than ish and durability. None but the 
have ever before been offered to the 
public, either in “paste” or liquid 
form. ments enter into their composition. 


Are second to none in richness and 











purest linseed oil and the best pig- 





Sample cards, and pamphlet “ Modern House Painting,” free by mail. 


fz= We are pleased to answer inquiries from all in- 
tending to paint, and to furnish suggestions regarding 
either Exterior or Interior Decoration. Inquirers will 
please give information regarding style, location, size. 
and surroundings of buildings. 


H. W. JOHN'S MANUF'C CO., 
S7 MAIDEN LANH, NEW YORK. 


175 Randolph Street, 170 North Fourth Street, 88 Leadenhall Street, 
CHICAGO. PHILADELPHIA. LONDON. 


SOLE MANUFACTURERS OF H. W. JOHNS’ 


Liquid Paints, Roof.and Railway Paints, Pure Colors. in Oil,. Varnishes, 
Asbestos Fire-Proof Paints, Asbestos Roofing, Asbestos Steam- 
Pipe and Boiler Coverings. Asbestos Fire and 
Water-Proof Building Felt, Ete. 
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R. HENRY R. TOWNE, the President of the Yale and | 
Towne Manufacturing Company, writes to the Sanitary 
Engineer, mentioning the advantage which he has found 

in the use of free steam in moistening the air of his house in 
winter. It is needless to say that the observations of a man 
like Mr. Towne would always be interesting, and in this case 
they have a considerable practical importance. The house in 
question is heated by steam, on the indirect plan, fresh air from 
the outside being brought in contact with box coils in the cellar, 
and thence delivered through pipes and registers into the rooms. 
Although the usual evaporating-pans and other appliances for 
communicating moisture to the dry external air were provided, 
Mr. Towne found that, as shown by the hy grometer, its condition, 
when delivered in the rooms, was far below the standard of mois- | 
ture which is recognized as most conducive to health, the percen- 
tage of humidity ranging from thirty to forty per cent of satura- 
tion, while sixty per cent is considered to be the most wholesome 
proportion. With the idea of increasing the humidity, Mr. 
Towne then resorted to extra evaporating-pans, porous cups in 
front of the registers, and even wet cloths hanging from pans of 
water, and, by their action, partly of capillarity, and partly of 
siphonage, extending greatly the area of wet evaporating-sur- 
face. All these devices combined, however, as he says, failed | 
to increase the moisture more than from five to ten per cent. | 
Finding these devices inefficient, as well as troublesome, he | 
then had one of the steam coils tapped, so as to admit a small 
jet of steam directly into the air-box. This at once raised the 
proportion of moisture so greatly as to convince him that noth- | 
ing more would be necessary to communicate any desired 
amount of humidity to the air, and he had two coils arranged 
with small openings, controlled by valves, for admitting steam, | 
to mix with the warm-air supply to the rooms above. With 

these it is found perfectly easy to maintain the proportion of 

moisture at fifty or sixty per cent of saturation during the win- 

ter, and the proportion can readily be increased by opening the 

valves wider, but it is found that a moister atmosphere gives 

trouble by excessive condensation on the windows. 


| 
| 
| 


\ PHIS method of improving the quality of the warm air sup- 
|! plied to rooms is not altogether new. The Walworth Man- 

ufacturing Company, of Boston, if we are not mistaken, 
has long made and sold a valve, with a little condensing-kettle 


and drip-pipe, for allowing steam to escape in small quantities | 


from coils or radiators, either in direct or indirect heating, for 
the express purpose of moistening the air which circulates about 
the radiator, and we think it very probable that similar ones 
may be obtained of other manufacturers. However they may 
be arranged, their efficiency is surprising. Not long ago, we 
were in a house which has a small conservatory opening out of 
the hall. The floor of the conservatory is about ten feet above 
the street, and, as it faces the south, and is surrounded on three 
sides by furnace-heated rooms, and is itself warmed by direct 


37 


radiation from two small vertical-pipe radiators, standing in it, 
the air in it would under ordinary circumstances be very dry, 
far too much so for the health of plants, unless constant sy ring- 
ing were resorted to. In order, however, to counteract the 
dryness naturally resulting from the conditions, a Walworth 
valve had been attached to one of the radiators in the conserv- 
atory, and kept a thread of vapor always issuing into the air. 
Nothing could be simpler than this, but its efficacy may be 
judged by the fact that on the morning when we observed it, 
although the thermometer inside the conservatory stood at 
eighty degrees, and that in the adjoining rooms at seventy-five, 
the thick plate-glass windows between were covered with a co- 
pious condensation. It is hardly necessary to say that an at- 
mosphere at eighty degrees, showing a dew-point of seventy- 
tive degrees, contains nearly the utmost amount of humidity 
which it can receive. All plants would not thrive in so moist 
an atmosphere, but it suited most of the tropical ones which 
were in the conservatory, and was at least more generally con- 
genial than the parched air of most conservatories attached to 
dwelling-houses. How far a similar air would be beneficial to 
human beings is a disputed point. Most people breathe more 
freely, and with a certain sense of refreshment, in a very moist 
air, but in our winters there is perhaps an increased danger of 
taking cold in going from a moist atmosphere to the keen, dry 


— | air out of doors, and we have known it earnestly argued that 


on this account, in cold weather the air of dwelling-houses 
should not be allowed to get too moist. We leave the settle- 
ment of this point to the sanitarians, nearly all of whom, how- 
ever, take the opposite view, and will content ourselves by re- 
marking that, as Mr. Towne says, an atmosphere containing 
sixty per cent of humidity feels as warm as a dry air at a tem- 
perature at least five degrees higher. Mr. Towne says that a 
moist air at seventy degrees is more comfortable than a dry 
one at eighty. We should not consider either of them comfort- 
able, but would rather say that an air with sixty per cent of 
moisture at sixty-five degrees of temperature feels as warm as 
the ordinary air of a furnace-heated house at seventy or seventy- 
two degrees, and is much pleasanter, and, according to our own 
experience, more wholesome. It may be well to make the ob- 
servation that if valves for admitting steam directly to the at- 
mosphere are placed on coils or radiators, the boiler should be 
well cleaned, and care be taken to supply it with ample quan- 
tities of pure water. It should not be forgotten that the jet of 
free steam is practically a small jet of water from the boiler, 
which must be often replaced, or the tubes will burn out, and 
perhaps even explosions ensue; and if the water-supply is im- 
pure, or the boiler lined with deposit, the steam will carry with 
it into the air of the rooms a smell of stewing organic remains, 
which is anything but agreeable. 


E wish to call attention to the examination of candidates 
for the Rotch Travelling Scholarship in Architecture, 


which takes place at the Museum of Fine Arts in Bos- 


| ton, on Thursday morning, April 7, at nine o’clock. As usual, 


the first examination will be a preliminary one, and candidates 
will only be required to make on the spot and submit a sketch 
design, upon a programme to be assigned at the time. The 
sketch designs will be considered, and the authors of those 
which appear to the examiners satisfactory will be notified to 
appear on the eleventh of April, and the two following days, for 
examination in the history of architecture, in free-hand draw- 
ing, construction, perspective, shades and shadows, and French. 
On the seventh of May the finished drawings of the design in- 
dicated by the sketch made a month before must be handed in, 
accompanied with an accurate perspective; and this will com- 
plete the examinations. Certain changes have been made in 
the arrangement of the examinations since last year. Those 
relating to construction, history and other topics, instead of 
being postponed to the end of the month following the prelimi- 
nary trial, take place four days afterward, so that the candidat 
may have them off his mind, and be free to develop his design 
without being distracted by the necessity for keeping up his 
French or his graphical statics. Another change which con- 
cerns the examiners primarily, and the candidates indirectly, is 
that the history of architecture is to count for twenty points, 
out of a total of seventy-five for all subj cts except design, in- 
stead of fifteen points, as heretofore: and French. instead of 
fifteen points, will now count for only ten, Experience has 
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shown all these changes to be desirable, and the new arrange- | downstairs and out of the building. The injured magnate con- 


ment will probably be permanent. 





e might say, to the country, as well as to the candidates, 


\F the value of the Rotch Scholarship to the profession, and, 
e 

Ww 

Ww 


e can only repeat, with more confidence than ever, our 
high opinion. Since its establishment, the draughtsmen and 
young architects of Massachusetts have had something to work 
for worthy of their ambition, and they have not failed to avail 
themselves of the opportunity. In such an effort all gain, the 
unsuccessful candidates nearly as much as the successful ones, 
and the standard of attainment among the younger members of 
the profession is continually advancing. We can hardly say 
whether more credit is due to the wisdom of the examiners in 
selection, or to the excellence of the material offered, but it is 
certain that the Rotch scholars so far have gained distinction 
abroad for the profession in America, as well as for themselves. 
Our readers already know something of the interest which Mr. 
Blackall’s earnestness and ability excited among foreign archi- 
tects, and the kindness which was everywhere shown him by 
the profession; and his successor, Mr. Mead, has already 
gained laurels of a different kind for himself and his brethren. 
The beautiful sketches in black and white, from his hand, 
which we have had the pleasure of reproducing so often during 


soled himself by procuring a warrant for the architect’s arrest 
on a charge of assault and battery, but the matter was com- 
promised by an apology from the architect, which was good- 
naturedly accepted by his victim. 





extracted from coal-tar, which is three hundred times as 

sweet as sugar, and most persons have probably looked for- 
ward with apprehension to the time when this interesting prod- 
uct should be surreptitiously substituted for natural sweetening 
in the food offered them to eat, with results which they did not 
care to investigate. It would seem that this time is not very 
far off, to judge from an article in the German Sugar Manu- 
Jfacturer’s Journal, which says that an establishment for the pro- 
duction of the artificial saccharine is nearly ready for business 
in Westerhusen, near Magdeburg. The material produced in 
the factory is to be used, it is said, for mixing with glucose. 
One part of the new saccharine, mixed with five hundred parts 


| ape RY one has heard something of the remarkable substance 


| of glucose, gives a compound as sweet as the beet sugar univer- 


sally used on the Continent, and at a much smaller price, since 


| glucose can easily be made out of rags, refuse potatoes, or a 


the past year, have shown sufficiently his artistic feeling and | . ; ; , 
| have invested their money in beet farms, and costly establish- 


power of drawing, and he has recently turned his attention to 
work in color, with extraordinary success. Such of his color 
sketches as have come to this country have called forth the 
warmest praises from those who have seen them; and a little 
exhibition of similar works which he gave recently in London 
aroused even the Saturday Review to words of admiration such 
as it seldom condescends to bestow upon anything American. 
Two or three years ago, on the occasion of the publication in 
Boston of the Architectural Association Sketch-Book, the Lon- 
don professional journals warned their readers that the young 
American architects had nothing to learn from their transatlan- 
tic cousins in the matter of architectural sketching, and that if 
the latter did not bestir themselves they might find the Ameri- 
cans far in advance of them. So long as Alfred Waterhouse 
and Ernest George, and a few others, continue to hold brush 


score of other inexpensive substances, while the other ingredi- 
ent of the imitated sugar is produced with little difficulty from 
another cheap material. Naturally enough the persons who 


ments for extracting pure sugar from the roots, do not like the 


| idea of finding their goods driven out of the market by so shabby 


and pen, we hardly expect to see the champions of England | 


beaten by the best Americans, but there is no one among the 
younger Englishmen who seems particularly destined to wear 
Waterhouse’s or Norman Shaw’s mantle, while the Americans 
seem, so far as we can judge by the exhibitions, to gain year 
by year, and out of half a dozen of the more prominent ones, 
it would be hard to say which is first. 





JUBLIC opinion, to judge from the newspapers, is rapidly 
] accumulating against the tyrannical practices imported from 

the Old World by the leaders of labor organizations, and 
used so recklessly to maintain their power over the poor and 
helpless. To relate the instances of almost savage cruelty and 
treachery on the part of the trades-union leaders would be an 
endless task, but the accounts begin now to be diversified with 
an occasional example of the punishment of the Union con- 
spirators against other people’s living. A few weeks ago a 
builder in New York happened to transgress one of the Union 
rules, by employing some person, or using some materials or 
under the Union interdict. A walking delegate 
thereupon presented himself, and began to talk to the work- 
men, as a preliminary to calling upon them to pack up their 
tools and leave the building, when the contractor saw him, and, 
suspecting what he was about, ordered him off the premises. 
The walking delegate, nearly stupefied at this insult to his 
despotic authority over masters and men alike, refused to obey, 
and the contractor immediately sent for a policeman, who, on 
his complaint, marched the delegate to the station-house, where 
he was arraigned and fined ten dollars for illegally interfering 
with business. In a subsequent instance 
another walking delegate, who had begun his exhortations to 
the workmen employed by a contractor whom the Unions 
wished to injure, was arrested in the same way, at the contrac- 
tor’s request, and fined fifty dollars by a judge somewhat less 
amiable than the other. In a third case, an architect was so 
ill-advised as to take the law into his own hands, and, finding a 
walking delegate pouring his siren strains into the ears of the 
men in a building under his charge, immediately proceeded to 
express his opinion of such cenduct by kicking the delegate 


apparatus 


’ 
some one else 8 


a competitor as the starch and tar sugar, but the German man- 
ufacturers do not seem to have found any way of defending 
themselves. The committee appointed to consider the matter 
did, indeed, resolve to petition the Government to lay a tax on 
the saccharine, but as the substance can be readily made on a 
small seale, it is hardly to be expected that the tax can be col- 
lected ; still less that the manufacture can be stopped. The con- 
troversy seems likely to resemble in many points that which 
has so long raged in this country in regard to oleo-margarine. 
There appears to be no evidence, in the case of either sub- 
stance, that it is injurious to health; yet most people prefer to 
know what they are eating, and it would not, perhaps, be amiss 
to compel the labelling of packages of glucose sugar, in the 
way that packages of oleo-margarine are labelled with us. 





) HE Deutsche Bauzeitung describes and illustrates a pretty 
l chandelier for incandescent lights, which has just been 

placed in the new Stadt Theatre in Halle, and differs com- 
pletely from the ordinary electric-light chandeliers. Most of 
these, as every one knows, are modelled after the fashion of 
gas-fixtures, having, however, the gas globes replaced by ob- 
jects somewhat resembling the corolla of a gigantic lily, turned 
downward, and containing the incandescent light-bulb as a sort 
of pistil. The effect of these is even more stringy and naked 
than that of a ygas-fixture, and it would be hard to change the 
model without improving it. In the Halle Theatre, the modifica- 
tion is made by forming the body of the chandelier like one of 
the * sun-burners ” so much used in public halls before the intro- 
duction of electric-lights, but of a rather ornamental shape, re- 
sembling a large vase of prismatic and opalescent glass, attached 
to the ceiling by its upper rim. The outside of the vase is sup- 
ported by an enriched framework of bronze, the upper portion 
of which forms an open net-work for ventilation, and festoons 
of fruit and flowers, in hammered and chiselled bronze, hang 
from various portions, alternating with grotesque heads. The 
interior of the chandelier is well furnished with lamps, which 
shine through the cut and colored glass, and other lamps, either 
in the shape of plain bulbs or with a setting of reflecting sub- 
stances, take the place of fruits in the festoons and garlands, 
and encirele, like crowns, the grotesque heads. It can easily 
be imagined that a charming effect can be obtained in this way, 
and the suggestion is susceptible of infinite variations. We re- 
member seeing at a great flower show in the Metropolitan 
Opera-House, a fountain surrounded by a sort of hedge of lilies 
in blossom. Among the flowers were scattered hundreds of 
tiny incandescent lamps, which received from them at least as 
much attraction as they gave in return by means of their light, 


| and we imagine that a good many people thought, like our- 


selves, that the possibilities of the sparkling lamps, as a decora- 
tion, might be studied with great advantage by those trained 


' to such work. 
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EARLY SETTLER MEMORIALS, — VIII. 


MEMORIALS TO MAJOR-GENERAL ANTHONY WAYNE. 


| 
| 


Mm AJOR-( r E N E R AL AN- 
‘am THONY WAYNE, having | 


ties as'sole commissioner of the 


Northwestern Indians, and as re- 
ceiver of the military posts given 
up by the British, was on his way 
across the lake, from Detroit to Fort 
Presque Isle, now Erie, Pa., in No- 
, vember, 1796, when he was attacked 
with the gout, and died December 
15, in the Block House of the lat- 
ter place. According to his wish, 
he was buried at the foot of the flag- 
staff, on a high bluff, called Garri- 


diers’ Home. His coffin bore his 
name in gilded brass nails, and was 





Monument to Gen. Anthony Wayne, covered with a cloth, and placed ina | 


Radnor, Pa. brick vault made in the clay ground. 


In 1809, Colonel Isaac Wayne, his son, came to Presque Isle in a 
two-wheeled vehicle, to get his father’s remains. In company with 
an old army surgeon, a friend of his father, and some citizens of the 
town, he started out in search of the grave. For a long time the 
search was in vain, and only by the chance meeting of a little boy 
who was tending cattle on the hill, and who pointed out the place, 
were they able to find it. He found the body in a state of almost 
perfect preservation, and the clothes and boots were quite unde- 
cayed. The latter articles were given to an old soldier, who wore 
them a long time, in honor of his old general. It being impossible to 
earry the body intact to its place of destination in the above- 
mentioned vehicle, it was decided to remove the flesh from the bones, 
which was done by boiling. The flesh was reburied in its former re- 
ceptacle, and the bones taken to the graveyard of St. David’s 
Church, Radnor, Newtown Township, Pa. In another part of the 
church-yard is the grave of Mary, the wife of the General, who died 
three years before her husband. Near this place Wayne spent his 
boyhood’s days. The quaint appearance of this old ivy-clad church, 
built before 1716, is an object of admiration to all who visit it. 

Sixteen of the brave fellows who fell in the massacre at Paoli, on 
the night of September 20, 1777, when Colonel Anthony Wayne and 
his men were surprised and attacked, are said to be buried in the 
little hollow west of the gallery stairs. 

Rev. George Currie, a learned Scotch divine, held the incumbency 
for almost half a century, beginning to preach in 1736, and resign- 
ing, owing to political motives, in May, 1776. This he did through 
respect to King George, the head of the Church of England at the 
time. He again resumed charge in 1783, and energetically labored 
to repair the damages caused by the Revolutionary War. During 
that stormy period, religious services were seldom held in old St. 
David’s. All the available lead that could be found about the build- 
ing, even to that which fastened in the panes of glass in the win- 
dows, was utilized. 

General Wayne’s chaplain was a Baptist preacher, Rev. David 
Jones. He was a staunch, out-and-out patriot, serving faithfully 
from 1777 to 1783. As a general rule the Baptists were all patriots. 

A historian of the church says of the pastor: “Old Davy Jones 
climbed into the lofty pulpit, and having glanced around, in order to 
assure himself of the attention of his audience, was completely dis- 
concerted. He saw seated comfortably before him several young 
and active men, who had been hidden from view by the old-fashioned, 
high-back pews. In an instant patriotism had so completely mas- 
tered him that he threw away his sermon, and, shaking his fingers 
vehemently at the astonished youths, demanded to know why they 
did not go into the American army and fight the British. ‘I’m not 
afraid to go,’ he screamed; ‘they can’t hurt me. They may kill 
me, if they like, and make a drum-head of my old hide, but they will 
play a hummy-drum, drum, hummy-drum, drum, till the British are 
scared out of the country.’ Then, in wild excitement, he threw off a 
heavy cloak which hung around his shoulders and displayed an Amer- 
ican uniform.” 

At the time of his death General Wayne was Commander-in-Chief 
of the United States Army, and but fifty-two years old. 

In 1809 the Pennsylvania Society of the Cincinnati erected a 
marble monument over the remains in the churchyard, eight feet 
high, at an expense of five hundred dollars. It was dedicated with 
imposing civic and military ceremonies. It bears the following in- 
scriptions on the north side: — 

IN HONOR OF THE DISTINGUISHED 
MILITARY SERVICES OF 
MAJOR-GENERAL ANTHONY WAYNE, 

AND AS AN AFFECTIONATE TRIBUTE 
OF RESPECT TO HIS MEMORY, 

THIS STONE WAS ERECTED BY HIS 
COMPANIONS IN ARMS, 

THE PENNSYLVANIA SOCIETY OF THE CINCINNATI, 
JULY 4, A. D., 1809, 


Continued from page 114, number 584. 





faithfully performed his du- | 


Government for treating with the | 


son Hill, north of the present Sol- | 





THIRTY-FOURTH ANNIVERSARY OF 
THE INDEPENDENCE OF 

Tue Unrrep STaTEs OF AMERICA; 

AN EVENT WHICH CONSTITUTES 
THE Most 
APPROPRIATE EULOGIUM OF AN AMERICAN 
SOLDIER AND PATRIOT. 
On the north side : — 


MAJOR-GENERAL 
ANTHONY WAYNE, 
WAS BORN AT WAYNESBOROUGH, 
In CHESTER CouUNTY, 
STATE OF PENNSYLVANIA, 
A. D., 1745. 
AFTER A LIFE OF HONOR AND USEFULNESS, 
HE DIED, IN DECEMBER, 1796, 
AT A MILITARY Post, 
On THE SHORES OF LAKE ERIE, 
COMMANDER-IN-CHIEF OF THE ARMY OF 
THE UNITED STATEs, 
HIs MILITARY ACHIEVEMENTS 
ARE CONSECRATED 
IN THE HISTORY OF HIS COUNTRY, 
AND IN 
THE HEARTS OF HIS COUNTRYMEN. 
His REMAINS 
ARE HERE DEPOSITED. 

The old block-house was destroyed by fire about thirty years ago, 
the parade ground graded off for a fair ground, and every trace of 
the old hero’s grave was lost. . 

In 1872, during the small-pox epidemic, the city of Erie erected a 
pest-house or hospital on Garrison Hill. While digging the cellar of 
the building, some In- 
dian relics and old mil- 
itary buttons were found 
and preserved by the 
physician in charge of 
the hospital. In 1876, 
this physician, in going 
to and from his duties, 
rode a lively horse, and, 
as he galloped over the 
green sod of the hill, 
his attention was at- 
tracted repeatedly, at a 
certain place, by a hol- 
low, rumbling sound. 
Directing one of his as- 
> sistants to examine the 
.. spot, they discovered 
the lost grave of 
Wayne, on January 7, 
~ 1876. On opening the 

coffin, it was found to 

contain pieces of dark 

material, like dried flesh, 
and four old English knives, with hooked ends. The lid of the cof- 
fin was marked, as before described. Near the grave was also found 
the foot-piece of the old flag-staff, made of two large chestnut logs in 
the form of a cross. The news of the discovery spread with great 
rapidity, and caused throughout the State a feeling of deep satisfac- 
tion. On the coming Decoration Day a squad of veterans visited 
the grave. In 1879 the State appropriated one thousand dollars, 
and soon after five hundred dollars more, for the purpose of erect- 
ing a monument on the spot. The committee who had charge of the 
execution of the monument were Capt. J. H. Welch, Mayor D. T. 
Jones, and Dr. E. W. Germer. 

They placed a new stone over the grave, and built over it, as a 
monument to “Mad Anthony’s” memory, an exact copy of the old 
block-house, which Wayne himself had first built in 1791. The 
present one is made of squared oak logs, well notched together at the 
corners. The first story is sixteen feet square and ten feet high, 
with a door in one side. The upper is octagonal in shape, and made 
to project several feet over the lower, thus making it difficult of 





Block-House at Fort Presque Isle. 


| access, except through the interior of the lower room. A flight of 





winding steps permits of ascent to the upper octagonal room from 
the cround floor of the block-house. The roof is also octagonal, and 
finished to a centre pole, which forms the flagstaff. ‘The upper story 
is the height of a man at the sides, and increases with the rise of the 
roof to the centre. 

From this room the view over the harbor and lake is very fine. 
On each of the eight sides of the house there are port and loop holes 
for guns and rifles. The grave is at one side of the lower room, and 
the new slab which covers it is inscribed thus : — 


ANTHONY WAYNE, 
CoMMANDER-IN-CHIEF OF U. S. ARMY, 
Dec. 15, 1796, 

AGrpD 52 YEARS. 

What is left of the old coffin-lid is preserved in a frame, and cov- 
ered with glass. The old inscription, made with flat-headed brass 
nails, can be legibly traced. The block-house contains nothing but 
this lid and the slab marking the grave. On the outside are four 
parrot guns, sent by the Secretary of War, at the request of Presi- 
dent Grant. All are in the care of a custodian, who entertainingly 
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regales visitors with the abundant stories of olden times, when Mad 
Anthony whipped the Indians. 

This monument is unique, and as interesting as the most exacting 
critic or admirer of Wayne could wish. It is more than a mere 
illustrative reproduction of a primitive fact; it is a forcible and artis- 
tic symbol, and, for its time and purpose, more vital than any higher 
symbol could possibly be. It brings back the stormy, trying days in 
which Wayne lived and fought, and when this old structure was a 
place of refuge, and a pillar of defense by night and day, for the 
early settler, against the merciless savage. 

The Stockbridge Indian memorial and the Canonicus boulder 
belong to the same species of idea, though their suggestiveness is 
limited, while this is unlimited and comprehensive. It shows an 
appreciation for the dead, as rare as it is admirable. Contrast it 
with the prevalent ideas, or rather lack of ideas, seen in memorials 
in this country. It is not a museum, a town-hall, or a hundred-ton 
monstrosity from a granite yard. 

The modest way in which the committee speak of their work is 
also to be noted. “ We wished to preserve the grave and memory of 
General Wayne, as the hero of Stony Point, and the beau ideal of 
the Revolutionary soldier.” 

If the projectors of the monument to Red Jacket would take the 
same point of departure as that acted upon by those who put up the 
Wayne memorial, they could add one more to the few worthy monu- 
ments of the country. T. H. Bartvert. 

(To be continued.] 





DOMESTIC ARCHITECTURE IN JAPAN. 
—_____—— a ‘ucteoiaaek ) 


a \ 
} 





fac 
| 3 oon 


rs 





eteiperinenn ataee 


. a " wr Aes 7 " 
Nouse al LITOIOICY VOSS fOr r-CNOsi- Diy 


R. JOSIAH CONDER. R.I.B.A. (Soane Medallist, 1876), left 
England ten years ago to become Professor of Architecture at 
the Technical College of Tokio, and also architect to the Jap- 

anese Government. He sent home, in 1878 and 1886, Papers on the 
Architecture of Japan, which are published in the Transactions, and 
his works at Tokio comprise residences for the Imperial Princes 
Arisugawa and Kitashirakawa, offices for the Imperial Household 
Department, the National Art Museum, portions of the new Univer- 
sity Building, official residences, and other buildings. Mr. Conder, 
who is in England for a short time, read a paper before the Royal 
Institute of British Architects, February 28 last, and illustrated it 
with original drawings, and a model of a Japanese house. 

In describing the domestic architecture of Japan, the author 
should, he said, have occasionally to allude to certain habits of life 
pertaining to the people of that country; some of them the rational 
results of climate, many of them closely associated with romantic 
tradition, but not a few belonging more to the passing than to the 
modern type of civilization. In Japanese houses separate rooms 
are not set apart for distinct and particular household purposes, as 
is the case in European dwellings. The bed-room, as a distinct 
apartment, can hardly be said to exist in the ordinary dwellings. 
As a general rule, any room is converted into a bed-chamber by 
spreading sleeping-quilts and pillows upon the matted floor. During 
the day-time such bedding is secreted in spacious closets arranged 
between the walls of the different rooms. The Japanese make con- 
stant use of the hot bath, and all the best houses are provided with 
a bath-room. The usual time for taking the bath is the afternoon or 
evening, so that the morning ablutions are simple, and are conducted, 
not in the sleeping-apartment, but in the lavatory, or, in some cases, 
even at the well-side in the garden, or kitchen court. Privies are 
provided at the end of the veranda passages, and just opposite to 
them in the garden is invariably an ornamental water-basin provided 
with a ladle. The mats, called tatami, used to cover the floors of all 
living-rooms, are of the fixed size of six feet by three feet, and rooms 
are described by the number of mats that they contain. Passages, 
verandas, part of the kitchen and the closets are boarded, such 
boarding quickly assuming a natural polish from the daily rubbing 
with wet cloths which it receives. Food is served to the different 
rooms upon small trays, one -to each individual. In winter large 
metal-lined boxes, or bronze vases of live charcoal are placed in a 
room when in use, and in summer smaller fire-boxes are provided for 
lighting the pipe at. The candlesticks, or lamps used at night, one 
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or two chests of drawers, small low tables for writing upon, boxes 
containing paper and ink, little shelves for the cups, and occasionally, 
in the most luxurious dwellings, a small lacquered cabinet, and a 
screen or two complete the furniture of an ordinary house. In every 
house, one room or more will be provided with an alcove or recess, 
called tokonoma, and a corresponding recess, occupied either by or- 
namental shelves, or by a closed store-closet. 

The general mode of living in a Japanese house being understood, 
it would be easier, the author said, to appreciate the different ar- 
rangements which the builders have produced for administering eco- 
nomically to such wants. He showed a drawing of a small middle- 
class house, and another of a somewhat larger one-story building, 
formerly occupied by a private gentleman of the upper class. The 
former contains a vestibule, a small three-mat ante-room, one large 
seven-mat room, another room of six mats with a tokonoma, a kitchen, 
closets, privy, and back entrance. Such a dwelling would be sur- 
rounded on two sides by a little garden, containing a few shrubs, 
evergreens, stones of irregular shape, perhaps a stone varden-lantern 
and a hill or two. A smail miniature pond might also be introduced. 
The whole would be surrounded by a garden fence, entered through 
a picturesquely-roofed wicket-gate. The internal constructional 
woodwork and the boarded ceilings of such a house would be care- 
fully selected, and some pale neutral tint would be given to the 
plastering. The ramma, or frieze space, would be filled in with thin 
planks of clean wood, having some quaint pattern cut through, free 
or conventional. The other drawing shown was a good example of 
the best class of house, secondary only to the large summer pavilions 
of the nobles and their old feudal mansions. The approach is under 
a porchway paved with cement, having a high wooden step leading 
to the enclosed matted hall, four mats in area. At the side of this 
hall is a three-mat room for domestics, with large and small closet. 
The hall opens into a small inner hall or lobby of two mats, commu- 
nicating with one of the principal sitting-rooms of eight mats in area; 
and at the back with an inner gallery which surrounds a central 
eourt or garden. On the right of this garden is a wing containing 
kitchen, servants’ hall, and bath-room; and this wing, towards the 
front, adjoins the room devoted to hall-servants, though somewhat 
set back from the main frontage of the house. Beyond the eight- 
mat room mentioned is the principal room of the house, fifteen mats 
in area, and decorated at the farther end with an ornamental recess 
(tokonoma), and decorative shelves (tana). Behind this room, and 
forming a group on the farther or west side of the inner garden, are 
four smaller rooms, one eight mats, and the others six mats in area; 
of this group one has a tokonoma and todana, or closet, and the others 
closets only. At the back of the whole residence is an oblong block 
containing a large store and two small rooms for female servants, 
with separate entrance. As is almost invariably the case in the best 
houses, the principal rooms form an internal angle towards the gar- 
den, which is generally on the south side of the building. The whole 
of this side has a boarded veranda with a latrine at the end. Other 
conveniences are provided, one near the bath-room, and one at the 
back of the farther block. A house such as this would be provided 
with an extensive garden on the south and west sides, and a small 
garden of different character in the internal court or area. The 
style of garden employed within would be what is called the Hake- 
niwa, a flat garden of beaten earth, kept slightly damp and cleanly 
swept, dotted with quaint paths of stepping-stones, and rather 
thickly planted with low trees and shrubs. The outer garden would 
be of more free and open character belonging to what is called the 
Sansui type, a word implying mountain and water scenery ; and de- 
signed to suggest some natural landscape. 

The refined Japanese gentleman of the old school generally boasts 
some acquaintance with the philosophy and ceremonial of tea-drink- 
ing, and will adorn his grounds with one of those curious little build- 
ings, called Chashitsu, intended for the preparation and enjoyment of 
this refreshing beverage, amid the hospitable formalities with which 
the pastime is surrounded. The construction of these buildings is 
in keeping with the tinyness of the arrangements, an.1 the most ex- 
quisite care and neatness is displayed. The author showed a plan of 
one of these buildings designed by the greatest professor of the Cha- 
no-yu, Sen-no-Rikiu, and described its arrangements and construction 
in detail. 

Numerous types of houses used by the upper classes might be 
given, but the one previously described was sufliciently characteris- 
tic. The time at the author’s disposal did not admit of his describ- 
ing these at length, nor of reading all that he had written on the 
subject of the Yashiki. or town residences of the territorial nobility ; 
and of the castle-palaces. The latter consist of an extensive group 
of one-storied buildings compactly arranged, and divided at intervals 
by inner courts or small gardens. The principal palace of the latest 
Shogun, or Military Regent, in the Castle of Yedo, which was years 
ago burnt to the ground, covered an area of more than two acres. 
The military character of such buildings necessitated greater com- 
pactness in planning than was adopted in the imperial palaces; and 
whereas the latter, as may be seen in Ky6té, consist of a number of 
almost detached blocks connected by long covered ways, the former 
were more under one roof, the succession of rooms was less broken, 
and the inner courts and gardens were introduced only where abso- 
lutely necessary for purposes of light and ventilation. In the matter 
of internal decoration, however, the castle palaces are far more gor- 
geously embellished than those of the imperial buildings. The 
ramma are elaborately colored and gilt, the ceilings have painted silk 
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panels and lacquered frames, and the only undecorated portions are 
the posts and lintels, which are invariably of plain white wood. . . 

The whole of the imperial buildings are, without exception, of one 
story only, and present very few striking architectural features on 
the outside. The roofs are of picturesque curve, though decidedly 
heavy looking, and are covered with thick layers of pine shingles. 
Terminals and ridges are executed in wood, covered with copper- 
plate, and with a little gilding in parts. The gables have barge- 
boards and carved pendants. The eaves, with the exception of those 
of the Shishinden, have not the rich bracketed cornices generally 
found under them in temple buildings, but are much simpler. 

The principal features of interest upon the exterior, are the ele- 
gant balustrades and hand-rails of the external galleries and staircases, 
and the wooden screen divisions which separate the verandas into 
parts. The vista of interior rooms, always seen from the outside, 
attaches interest to an otherwise bare and monotonous elevation. 

No Japanese roof is of one continuous slope. It has a steep 
pitch towards the top, becoming flatter towards the eaves. The two 
slopes combine in a slight parabolic curve. These roofs are them- 
selves of extreme weight, and, when covered with snow, the weight, 
as Mr. Hansard surmised, is very great; but you must bear in mind 
that in Japan the idea of carrying the whole weight of your roof on 


the external walls by means of ties, stays, and so forth, is not fol- | 
lowed. ‘The roof is supported from as many points in the interior of | 


the building as possible. The roof, in fact, consists of a number of 


partition-walls, whose heads have been cut off to the slope required, | 


so that the weight is considerably spread over the area. With regard 
to the Amado, or rain-shutters, the Japanese house, in a storm, is 


rather a noisy place to be inside of. The shutters rattle, and it is | 


necessary that they should all be tightly fastened up to prevent the 
risk of one or two of them being blown out. But the whole building 
cannot boast of any great solidity, so that the shutters are, perhaps, 
as well off as any other part. With regard to the glass, I may state 
that since glass was introduced it has become usual to use it a good 
deal in place of paper. If the slides, which run round three sides 
of the house, were filled up with glass, what a bleak and bare feel- 
ing the rooms would have! This feeling is somewhat relieved by 
having a partially opaque paper between you and the outside, so that 
the effect of introducing glass into Japanese buildings, although 
practically it may exclude the air and wet a little better, is rather a 
drawback than otherwise. A kind of compromise is often used by 
making the central pane only of glass and leaving the remaining 


ones of paper. The Japanese originally took their architecture, as | 


well as all their arts, from China, and many modifications have taken 
place in this style as introduced from China, but changes have also 
taken place in China. ‘The result is that the present Chinese style 


is very different from the Japanese, but it is difficult to know exactly | 


how much the present Japanese style is like the old style in China, 
which Japan first took from that country. It is probable that in 
those old times the Chinese style was also a wooden one. As you 
know, China now uses, to a great extent, more solid materials. The 
pagodas which in Japan are invariably of wood are in China built of 
brick, and very often coated with porcelain. ... 

I maintain that there is nothing in the construction of Japanese 
buildings in any way to make them suited to earthquakes. They are, 


seismologically, exactly the opposite of what earthquake structures 


should be; they are extremely top-heavy to begin with; they have 
no diagonal ties nor any braces whatever. In the earthquake shocks, 
with which, in Japan, we are familiar, these buildings sway about 
palpably in the most alarming manner, and no builders or architects 
of the old style that I have met with have ever, in any way, laid 


claim to earthquake advantages in their designs. That is a curious | 
matter in respect of the pagoda posts which I know was fully dis- | 


cussed before. My opinion is that the central post was put up in the 
pagoda to stiffen it against wind, and to contribute to its cveneral 
stability. It certainly does not act as a pendulum. The pagoda is 
a structure which you may liken almost to a cardboard house. You 


know the manner in which a house is built of cards by placing two | 


cards vertically, and then others over them in a slanting position, and 
repeating the operation to several stages. That is somewhat the way 


in which the Japanese pagoda is constructed. The central post is | 


necessary as a stiffener to the whole. There are, however, cases in 
which these central posts do not quite touch the ground. The reason 
for this I have scientifically explained in former papers and in letters, 
so that I will not take up your time by resuscitating this subject. 


A Natura Eveerric Rock.— A very peculiar property has recently 
been discovered in the rock of a mountain seven miles from Santa 
Cruz. This rock is heavily charged with electricity, and when applied 
to a battery was found to produce strong electric currents. A small 
handful of this rock applied in a battery generated sufficient electric 
force to operate the battery for three weeks, and appeared not to be the 
least exhausted of its powers. This rock has very much the appearance 
of ordinary soapstone, and exists in immense quantities, constituting 
the principal mass of the mountain. Its strange property was acci- 
dently discovered by a man who was experimenting with mineral-water 
on the mountain, and who, having occasion to use some of this rock, 
placed it in contact with the battery. The man who made this wonder- 
ful discovery kept it a profound secret from the world until he and one 
or two of his confidential friends had obtained a title to the portion of 
the land, paying $15,000 therefor. The present owners are now experi- 
menting with this rock with a view to thoroughly testing its properties. 
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THE LATEST STEP IN CIVILIZING JAPAN. 


VER since the bright little empire of 

Japan started upon the course of mod- 

ern progress its rulers have lost no 
opportunity of springing surprises upon 
the outside world, writes a correspondent 
at Tokio to the New York Tribune. 
Most of these have proved to be naturally 
and properly connected with a definite 
system of development, however contrary 
to the national traditions they may have 
originally appeared. The adoption of the 
Gregorian calendar, for example, could 
have been undertaken only by a govern- 
ment thoroughly confident in its own 
strength and well assured of the docility 
of its subjects. It was as unwelcome to 
the mass of the people as any possible 
change could be, but it afforded a striking 
evidence of determination to bring the 
country into more direct accord with Eu- 
ropean and American ideas. The order 
requiring all government officials to wear 
foreign clothes seemed at first arbitrary 
and trivial; but its enforcement relieved 
the Japanese diplomatists from much of the 
impertinent curiosity to which they had 
been subjected, and greatly simplified the 
conditions of their intercourse with strang- 
ers. Each year has witnessed innovations, 
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oN pp ae political as well as social, the announce- 
Ca \}h~ \Qment of which has excited general aston- 
Hf \t ishment, not to say anxiety. In almost 
, at every instance, however, the measures 


have resulted satisfactorily, and the appar- 
ently rash experiments have turned out to 
be short cuts in the direction of practical and substantial reform. 
There are occasions, nevertheless, when it seems impossible to 
reconcile the government’s proceedings with any rule of discretion 
or sound judgment. Ancient usages are assailed and overthrown, 
not under stress of necessity, not from consideration for the popular 
welfare, but, so far as can be discovered, from some motive scarcely com- 
patible with the country’s true interests. A movement of peculiarly 
radical sweep, to which no person can attribute a sufficient cause, is 
at this moment agitating the entire body of Japanese society, throw- 
ing one sex into excitement and bewilderment, and spreading dismay 
through the ranks of the other. The Empress has emerged from her 
conventional seclusion, and, in a document which certainly. has no 
precedent in Oriental history, has signified her will that the women 
of the empire shall put aside their customary dress —the dress of 
their ancestors from time immemorial — and adopt that of the remote 
West. That a Japanese Empress should address her subjects on any 
topic is marvellous enough. That the national costume should be her 
topic is more marvellous, and that she should recommend this re- 
markable substitution is most marvellous of all. In fact, however, 
her majesty is in no direct sense responsible for the transaction. It 
is purely an affair of State, which has occupied the attention of that 
supreme circle of councillors, known as the Dai Jo Kuwan, for at 
least five years. Ever since 1882 this austere assemblage has been 
industriously and ardently studying the question of dress-reform. 
The libraries of the Senate House have been loaded with fashion 
prints and periodicals from Paris, and the ante-chambers filled with 
mysterious structures of wire and whalebone, the aspect of which 
might have awakened unfair suspicions that a return to the barbari- 
ties of punishment by torture was contemplated. Whatever may be the 
underlying purpose of the impending change, it will not have been 
instituted without ample deliberation. The extent to which the in- 
vestigations have been carried, and the methods employed, would 
| form an amusing chapter of Eastern court records, if the details 
| could be unreservedly revealed. 

Whether the august gentlemen who govern Japan held it beneath 
their dignity to appear as the originators of the project, or whether 
they doubted their own authority in so delicate a matter, must be left 
to conjecture. Having decided what was to be done, they took the 
discrete, if not altogether valorous, course of communicating their 
intention through the mouth of the Empress, whose person is dear 
to all in Japan, and whose words would be sure, in almost any case, 
to command respectful obedience. Her proclamation was issued at 
the beginning of this year, and before the holiday festivities were over 
the ladies of the capital were rivalling each other in the most extray- 
agant efforts to conform to its admonitions. The results of their 
struggles are not yet apparent, but it goes without saying that they 
will make a dreadful mess of everything, and when the newly- 
ordained fashion extends all over the land, the consequences will be 
distressing. Nothing could be more dainty, graceful, and becoming 
than the familiar garb of the women of Japan. If not in all par- 
ticulars a model of convenience and comfort, it is in those respects 
far superior to the style by which it is to be replaced. The freedom 
and ease which its wearers have enjoyed must now be exchanged for 
a constraint to which they cannot become accustomed for generations. 
They will not only suffer in the flesh themselves, but will be cause 
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of suffering in the spirit to others, for they will be hideous to behold. 
The idea of accommodating their frames to the incoming modes 
cennot be grasped by them. With many advantages of form, espec- 
ially in the upper part of the body, they have certain defects which 
will be cruelly aggravated by the uncongenial attire. Not one in a 
thousand will know how to walk, for the peculiar gait which has been 
established and confirmed by centuries of habit will cling to them as 
long as they live. Undoubtedly there may be exceptions; but every 
one conversant with the subject knows how rare they must be, and 
can testify that the very prettiest of Japanese girls is apt to be 
transformed into an apish counterfeit of gentle humanity when she 
arrays herself in anything but the pliant and picturesque native 
robes. That the novel apparel will be accepted willingly, and even 
with enthusiasm, is very possible, for the mere name of fashion has 
a spell of fascination which no woman in any corner of the earth 
can easily resist ; but it must be accepted at the cost of the power to 
charm for many a year to come. 

As for the men of Japan, there is nothing that can make the 
change tolerable to them. In the first place, the expense will be a 
crushing weight. Half a dozen feminine costumes, though of the 
most commonplace description, would exhaust the revenue of an or- 
dinary Japanese for a year. It may be set down as a certainty that 
the great majority will find it impracticable to comply literally with 
the requirements of the edict. The real foreign vestments being un- 
attainable some sort of substitute must be devised, the effect of which 
will probably be still more harrowing. In the large towns a moder- 
ate number of wealthy heads of families may supply their household 
goddesses with the proper material, and, perhaps, a suggestion of the 
proper style. But it will be a sorrow and a shame to them to see 
their wives and daughters thus arrayed, especially on occasions of 
ceremony. The European “ dress of rigor” is an abomination to the 
eye of all Japanese men. In their estimation a woman might as 
well appear stark naked before the public as expose herself in its 
olds. This, also, was the conviction of the women up to the 
close of 1886. then the Empress has spoken. The Empress 
decrees fashion, and fashion mocks at antique prejudices. They will 
harden their sensibilities, and the objections founded on scruples of 
delicacy will not long survive. 
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[Contributors are requested to send with their drawings full and 
adequate descriptions of the buildings, including a statement of cost.] 
THE PARK JAPAN. 


AT UYENO, 


ls 


6¢ KYO traveller should fail to visit Uyeno. Originally the Td-dé 
N family, the property thus named was taken over by the Sho- 
gun lye-mitsu, in the year 1625, for the purpose of erecting 

here in the northeastern (and, therefore, according to a prevalent 
superstition, the most unlucky) portion of the new capital a series 
of Buddhist temples that should surpass all others in splendor. The 
original main temple then raised stood in front of the site of the 
present museum buildings, and was burnt down in 1868 when a 
bloody battle was fought between the Imperialists and the supporters 
of the Shé-cun’s government. It was indeed one of the chief tri- 
umphs of Japanese architectural skill, and was considered the metro- 
politan of all Japan. The high priest, always a son of the reigning 
Mikado, was kept here for political reasons, as it was convenient for 
the Tokugawa rulers to have in their power one who could at once 
be decorated with the Imperial title if at any time the court of Kidto 
should prove unfavorable to the policy of the Shd-gunate. The 
last high priest of Uyena was thus raised to the throne by the Sho- 
gun’s partisans, and carried off by them to Aidzu; but on their de- 
feat was pardoned by the present legitimate sovereign, and sent to 
Germany to study. He is now known by the title of Prince Kita Shira- 
kawa. ‘The park, in which stand such of the temples as still remain, 
has been made public, and is, together with Mukd-Jima, the chief 
show place for the cherry -blossoms, all Yedo assembling here to ad- 
mire them on fine afternoons in the beginning of April. . Re- 
turning to the main road, the visitor has on his left the shallow lake 
known as Shinobazu-no-lke, celebrated for the beauty of its lotus 
flowers in August. On the peninsula which juts out into it are a 
number of tea-houses and a small temple in Rid-bu Shin-to style ded- 
icated to the goddess Ben-ten, and founded by Ji-gen Dai-shi.” — 


Murra is Hand-Book of Japan. 


ARCHITECTURAL 


[Gelatine Print, issued only with the Imperial Edition.) 


JAPANESI DRAWINGS. 


WE reproduce, as a matter of interest, when taken in connection 
with Mr. Conder’s paper, published elsewhere in this issue, detached 
specimens of a series of original working-drawings prepared as sam- 
ples of Japanese architectural drawing, under the direction of the 
Japanese Department of Education, and by it shown at one of the 
recent exhibitions in London. We are given to understand that, 
complicated as these drawings appear, there is probably no ordinary 
village carpenter in Japan who could not understand them and fol- 
low their instructions. The way in which these drawings are 
folded up into the form of the common Japanese pamphlet show that 
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our own tracings of working-drawings might be mounted and folded 
in the same way, and thus become more easy to handle and be more 
accessible as to their contents than the ordinary roll of tracings, which 
with such persistent vexatiousness never will stay open. 

DESIGN FOR AN 


EPISCOPAL CHURCH. UH. 


R. I. 


HOPPIN, ARCHITECT, 


PROVIDENCE, 


THE accompanying sketch is one of ‘he designs made for a small 
Episcopal church near Providence. Outside to be covered entirely 
with rough shingles, oiled. Trimmings painted a dark bluish-gray, 
and roof stained to a darker shade of same color. 


EPISCOPAL CHURCH, KENNEBUNKPORT, ME. MR. HENRY PASTON 
CLARK, ARCHITECT, BOSTON, MASS. 
GATEWAY AND TEMPLE, YOMEI, NICCO, JAPAN. 
DESIGN FOR A CITY HOUSE. MR. H. GILLETTE CLARK, ARCHITECT, 


NEW YORK, N. Y. 


UNITED STATES GOVERNMENT BUILDING PRAC- 


TICE!— Il. 


RA WINGS. — It 
necessary to 
state that the drawings 
generally for all classes 
of work should show 
so clearly every por- 
tion of the work to be 


18 


put under contract, 
«that there can be no 
ff, \* mistake aboutZany di- 
hits _mension, or as to what 





Se4 ne kind of materials are 

é i intended ; and the spec- 

ph ifications are drawn 

taking for granted that 

or such is the case with 
the drawings. 

EXCAVATING. 

“ y 7 - Clearing the Site.— 

ac A ° er, The Government will 

remove any building, 


rubbish, etc., that may be on the site, and will lay out the plan of the 
building on the ground, and give the contractor the lines, levels and 
stakes necessary. 

The drawing for excavating locates the building upon the lot and 
shows the extent of the general and trench excavation, and the 
various depths to which they are to be carried. 

Excavating. —The general excavation for basement areas, steps, 
etc., to be made of the dimensions noted on the drawing; the sides 
to be cut shown and the bottom made level; the 
trenches for foundations, footings, etc., to be the widths and depths 
noted, the sides cut plumb and the bottoms perfectly level; all earth 
to be removed from the premises, except such as may be wanted for 
filling-in, which must be deposited at some place to be designated by 
the superintendent. The bottoms of all trenches must be truly 
levelled, properly stepped where necessary and as shown; and if at 
any point after the depth of trench indicated by drawing is reached, 
solid ground is not found, the excavation must be continued until, in 
the judgment of the superintendent, a sufficiently stable foundation 
is obtained. ‘The contractor must also prepare and keep open all 
trenches necessary to keep surface-water from running into trenches 
of foundations or into cellars. Should the pit be flooded with water, 
it must be removed (drained, if possible ) at the expense of the con- 
tractor; all precautions to be taken against slips or slides; shoring 
to be provided and put up by the con- n> 
tractor wherever necessary, and all bould- 
ers, if any, to be removed. 

Filling-in.—After walls are built, earth 
to be filled-in against them and packed 
solid to the required lines; all surplus 
earth not required for grading to be re- 
moved from the premises, and, at com- 
pletion of contract, the grounds to be 
cleared of all rubbish, ete. 

In damp soils against the outside of 
walls, below grade (if of brick, to be cov- 
ered with asphaltum or coal-tar), small ‘///|.-'«-. 
broken stones to be filled-in from top of 
concrete foundations to within one foot of 
grade line, the remaining space to grade 
line to be filled with earth rammed solid, and graded to take water 
away from building; outlets at the corners of building to be pro- 
vided, for taking the water from these drains into sewers or else- 
where, away from the foundations 
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Grading and Terracing.— The lines of terracing and grades is 
shown on the drawing; all excavating and filling-in required to be 
executed, and any surplus earth or rubbish to be removed by the 
contractor; the grades to be so that water will run from the build- 
ing, walks, ete., to the gutters or outlets. Arrow-heads show the 
direction in which the water is to run. Terracing should not be at a 
greater angle than 60°, and then it needs very careful soddiny and 
attention until the sod has thoroughly taken root. 

Soiling and Sodding — After the lot has been carefully graded and 
terraced to the required lines, the contractor to provide and fill in a 
soil four inches thick, of rich loam, and the sod, which must be of the 
best quality, freshly cut in sizes about praeliien ie 
twelve inches square (not over sixteen 
inches square), and must be neatly 
laid, breaking joint (the jointing to 
show as little as possible) and wa- 
tered and maintained by the con- Pe a 
tractor until the sod has taken firm . tina ——— Sl" 
root and growth is assured. Where.) Zi =E" 
the grade of a terrace exceeds 40°, 
the sods should be laid horizontally in courses, each lower course 
projecting beyond the upper course, so there will be no risk of wash- 
ing the sod out of place, before it gets firmly set. 


~ PT 
fos rm ae lit = 
eect 


or semeret 


MEASUREMENT. 


Excavating is estimated by the cubic yards of earth in place before 
the ground is broken. The measurements are made from the draw- 
ing in feet, and the number of cubic feet divided by 27 gives the 
number of cubic yards; the length of the excavation or trench multi- 
plied by the width, and this product by the height, giving the num- 
ber of cubic feet. 

Trench excavation, where accurate estimates are desired, should be 
estimated separately from the general excavation, because the ground 
for general excavation can frequently be broken by the plough, and 
a scoop used to get it out of the pit; whereas trench excavation can 
only be done with pick and shovel, and consequently costs a little 
more. 

Filling-in with earth is estimated by the cubic yard, and costs 
about the same as general excavation, as the ramming is almost equal 
to the cost of breaking ground. 

General excavation is considered to be all the earth to be removed 
from outside lines of foundations, and from the natural grade or sur- 
face of the ground to the bottom of foundation for basement floor ; 
all below this plane is considered trench excavation. 

Whenever any portion of an excavation is of different depth from 
another, it should be measured separately ; the contractor should not 
depend on judgment for an average depth, where there is a wide 
margin for difference of opinion. 

Where the natural surface of the ground is irregular, it is neces- 
sary to arrive at an average depth for the general excavation; this 
may be done in two ways: First, by dividing the entire area of the 
excavation into a number of equal rectangles, get the average depth 
of each rectangle, by adding together the depths of the four corners 
and dividing the sum by 4; adding the average depths of all the rec- 
tangles (truncated prisms) together, and dividing by the number of 
rectangles, will give the average depth of the entire excavation ; 
multiplying the area by the average depth, gives the number of cubic 
feet in the excavation. The second, which is a more accurate, and 
frequently a shorter way, is to divide the area of excavation into un- 
equal rectangles, locating the corners of the rectangles only at those 
points where the general surface changes, obtaining the average 
depth of each rectangle, as before, and multiplying by its area will 
give the cubic feet; adding together the cubic feet contained in all 
the rectangles thus obtained, will give the cubic feet in the entire 
excavation. 

A cubic yard of earth before digging will occupy about 14 or 14 
cubic yards when dug, and will average 21 cubic feet to the ton; sand, 
22 feet; clay, 18 feet; and gravel, 19 cubic feet to the ton. 

Grading and terracing are estimated by the square yard, giving an 
approximate depth of the excavating or filling required. 

Soiling and sodding are estimated by the square yard. 

Cost. 

The cost of excavating depends on rate of laborer’s wages per day, 
the nature of the soil and the distance of cartage; it varies greatly 
in different parts of the country, averaging about 30 cents for gen- 
eral, and about 40 cents per cubic yard for trench excavation. 


COST OF GENERAL EXCAVATION IN DIFFERENT CITIES. 





Washington, D.C, ...........-. . 23 cts. Baltimore, Md,, in 1881 ....... 18 ets. 
Montgomery, Ala., in 1881 ..... S.°* Austin, Tex., in 1880 ........ - 3 ” 
Hannibal, Mo., in 1884 ......... 12 ™ Syracuse, N. Y., in 1884........ 30 “ 
Wichita, Kan., in 1886 bed St. Joseph, Mo., in 1885........ 35 * 
Lynchburg, Va., in 1885........ « Leavenworth, Kan., in 1885 .... 25 * 


COST OF TRENCH EXCAVATION. 


Wichita, Kan., in 1886 ......... 25 cts, Paducah, Ky., in 1882 .......... 50 ets. 
Nebraska City, Neb., in 1886 .. 23 * Louisville, Ky., in 1885 ..... soos Oe 
Lynchburg, Va., in 1885 ....... 65 “ 


The cost of soiling and s« xdding varies from 8 cents to 15 cents per square yard. 
Piling. — The piling should be shown on the drawing for founda- 
tions, the distances from centres (not less than 2} feet), should be 
figured, and the locations properly shown; and where any portion of 
the foundation requires longer piles than another, the lengths of the 
piles for the different portions should be definitely shown and figured. 
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The methods used for determining the weights piles will carry do 
not differ from those in ordinary practice, and as it is not intended 
to give calculations for strains, etc., in these articles, need not be con- 
sidered here, except to say, that where piles are driven to hard-pan, 
their resistance or bearing capacity is calculated the same as for 
posts. Where their resistance depends upon friction against the 
sides, and this is by far the most common case for piles, the best es- 
tablished rule for determining the safe load on each pile is : Multiply 
the weight of the ram in pounds by the height of fall in inches, and 
divide the product by the set in inches at the last blow (assuming 
that a factor of 8 is suflicient), one-eighth of the above result will be 
the safe load in pounds on each pile. 

Although the above rule is the one most commonly used and gen- 


| erally accepted, it is not always reliable. An experienced engineer, 


who has driven miles of piles tor railroads, piers and buildings, says 
he has spent much time in experimenting and trying to formulate a 
reliable rule for all kinds of soils, but so far has not succeeded: and 
considers the safest guide is to follow the judgment of experienced 
pile-drivers in each locality after careful tests have been made on the 
site. 

Piles may be of white-oak, pine, spruce or hemlock, preference 
being in the order mentioned, and may be from 10 inches to 15 inches 
diameter at the butt, when 25 feet lone and under, and 15 inches to 18 
inches diameter for piles 30 feet long and over. 

After the general and trench excavation has been made, the piles 
are to be driven in the trenches in the positions shown on the plans. 

, 4, Where hard-pan can be reaehed, the piles are to 


, iL 4) 4 be shod with cast-iron shoes, and driven to a firm 
| V | bearing-using followers or false piles if necessary ; 
\\ { | the false piles to be connected to tops of others 


by wrought-iron cylinders 6 inches long, securely 
spiked to end of each pile ; where the head of pile 
cannot be driven to bottom of trench, it is to be 
cut off horizontally at that level. The heads so 
cut off to be the property of the contractor, and 
must be removed from the premises. 

Where hard - pan cannot be reached, the piles 
to be driven until a ram weighing [blank pounds, 
falling [blank] feet, will not drive the pile more 
than [ blank] inches at the last blow (3 or more test 
blows to be given). 

All piles to have wrought-iron rings, the full di- 
ameter of piles (2” x 3” section of metal) at top to prevent splitt- 
ing the piles by the blows of the ram, and to be connected longitu- 
dinallyand transversely by heavy timbers of width equal to diameter 
of pile, securely spiked or pinned into head of pile. Where piles are 
exposed to sea-water, they should be creosoted, coated with asphalt, 
or best of all, covered with copper to protect them from limnoria, 
ship-worms, ete. 





DRIVING AND COST. 


At Baltimore in 1881, pine piles 10 inches to 15 inches diameter at 
butt were driven until a 1200 pound ram falling 20 feet, drove the 
pile only 3 inch at last blow, and cost furnished and driven: 6 feet 
long, $3.20 each; 10 feet long, $3.75; 15 feet long, $4.25; 20 feet 
long, $4.75; and 25 feet long, $5.25. 

At Pittsburg in 1881, pine piles 12 inches to 15 inches diameter, 
and 15 feet, 20 feet and 25 feet long were driven until a 2400 pound 
ram falling 15 feet drove the pile # inch at last blow; and piles 15 
inches to 18 inches diameter, 30 feet, 35 and 40 feet long were driven 
until a 3000 pound ram falling 15 feet drove pile only 1 inch at last 
blow; and they cost 15 feet long, $10.70 each; 20 feet long, $13.60; 
25 feet long, $16.50; 30 feet long, $19.40; 35 feet long, $22.00; and 
10 feet long, $24.80. 

For wharf at Charleston, S. C., creosoted yellow-pine piles, 12 
inches diameter, 40 feet long were driven, until a 3000 pound ram 
falling 20 feet, drove pile only 24 inches at last blow (3 test blows 
given), and cost $15.75 each. 

At Council Bluffs, Ia., in 1884, pine piles 12 inches diameter, 16 
feet long, cost, $2.00 and $2.25 each, and 16 cents per lineal foot 
driven, making about $4.80 per pile driven. 

Sheet or sheath piles are thin timbers driven in contact, filling the 
gaps between gauge piles, and are used in shoring up for excavations, 
bulkheading, ete.; they are from 2 inches to 4 inches thick, sharp- 
ened at end, and sometimes tongued and grooved, and bave wrought- 
iron cap, which is removed after pile is driven; a guide timber is 
secured on top of the gauge piles, and the sheet piles driven down by 
it, and securely spiked thereto. 

Sheet piling is estimated by the lineal foot, giving height and thick- 
ness of piles. 

At Brooklyn, in 1885, sheet piling 2 inches thick, 11 feet high, 
cost per lineal foot $2.50, furnished and driven, and $1.40 if removed 
by contractor after six months. Jas. E. BLACKWELL. 


[To be continued.] 


Tue Frencu to Excavate at Detrut.— M. Montholon, the French 
Minister, has concluded the negotiations commenced by his prede- 
cessor, Count de Mouy, who was an enthusiast on the subject of anti- 
quities. As a result of their efforts Greece has given to France permis- 
sion to excavate at Delphi for remains of the Temple 
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SAFE BUILDING.—XIV.! ing. In strain - iwram ht igure 62 make a b, = R,, N,,; also b, d, = 

R, N, and d, =RN. From 8, d, and yA draw the vertical 

a pandpingnaeat ' lines. Now begin at a; draw ab parallel to M A; make bec =8,,R,,; 

' ee * az | yu E graph- | draw c d parallel to M A; make d e=S, R,; draw e / parallel 

ra me *f* ical meth- | to M A and make fg=SR. Drawac,ad,ae,afandag. Now 

; 7 ‘\ od of cal- | returning to Figure 61, prolong P,, O,, till it intersects the vertical 

Fal \ ‘\ culat ing re- | axis through G,, at H,,; draw H,, H, parallel to ac till it intersects 
on ‘ \ taining-walls is P, O, at H,; draw H, I, parallel to ad till it intersects the vertical 


_A>emuch easier | axis through G, at I,; draw I, H parallel to a e¢ till it intersects P O 
than the ana- | at H; draw H I parallel to a / till it intersects the vertical through 
lytical, being G at I; draw I K parallel toa g. Then will points K, K, and K,, be 
less liable to points of the curve of pressure. The amount of pressure at K,, will 
cause errors, | be ac, at K, it will be ae, and at K it will be ag, from which, of 
and is recom- | course, the strains on the edges D, D, and D,,, also A, A, and A,, can 
mended for | pe calculated by formule (44) and (45). To obtain scale, by which 


office use, aanro > ‘ alien Monra 49 s 

ac ag Scale of strain ‘© measure a c, ae and a g, make g h, Figure 62 at 
1ough the an- diagram. any scale a al to the weight, in pe: of the part 

alytical meth- | of wall A A, D, D one foot thick, draw hi ‘paralle fa, then g i meas- 


od might often | ured at same scale as g h, is the amount of pressure, in pounds, at K. 
: Bae erve as @/ Similarly make e k = weight of centre part, and c m= weight of 
check for detecting errors, when undertaking important work. upper. part, draw k / parallel-d a, and m n parallel b a, then is e / the 
lf A B c D is the ey of a retaining wi all and B I the top line pressure at K, and cn the pressure at K,,, both measured at same 
of backing, draw angle F A M=x =the angle of friction, usu: ally | scale; or a still more simple method would be to take the weight of 
— d at 33° (except for water); continue B I to its intersection A A, D, D, in pounds, and one foot thick, and divide this weight by 
at E with A M ; over B E draw a semi-circle, with B E as diameter; | the length of g fin inches; the result being the number of pounds 
make angle BA G=2x (usually 66°), continuing line A G till per inch to be used, when measuring lengths, ete., in Figure 62. The 
intersects the continuation of BI at G; draw G H tangent to semi- above graphical method is very convenient for high walls, where it is 
circle over B E; make G I—=G H; draw I A, also IJ parallel to | desirable to examine many joints, but care must be taken to be sure to 
B A; draw J K at right angles to I A; and B M at right angles to get the parts all of equal height, otherwise, the result would be incor- 
A E. Now for the sake of clearness we will make a new drawing of rect, ‘ ier: 
the wall A B C D in Figure 61. In 


wie ; -. he bs aaa : case of a superimposed weight find w,, as di- 
Calling B M=Z and K J = Y (both in Figure 60) make AE=Q ad ome rected in formula (55), make A T at any scale equal 














(Figure 61) where Q is found from formula (57) following : — tow and A U =w, draw T E a parallel thereto U V, draw V B, 

o- 3.2.8 (57) parallel to E B: aa use V B, in place of E B, proceeding otherwise 

+ Lm : tl lal as before. The points O of a =" ation of oa ssure P O, will be 

Where Q = the length of A E in Figure 61, in feet, slightly changed, partic ‘ularly in the upper part, as they will be hori- 

W here Y = the leneth of K J in Figure 60, in feet,? zonté ally op Pp osite the centres of gravity of the enl: weed trape zoids, 

Where Z = the length of B M in Figure 69, in feet, and in the upper case this point would be much higher, the figure 
Where s —the weight of one cubic foot of backing, in lbs. now bei sing a trape zoid, instead of a triangle as before. 

Where m = the weight of one cubic foot of wall, in Ibe. Suse d Where a wall is made very thin and then buttressed 

Where L = the height of backing, in feet, at wall. ees ON at intervals, all cale ulations can be made the same as 

for walls of same thickness throughout, but the vertical axis through 

fst b- centre of gravity of wall should be shifted so as to pass through the 

To 4 centre of gravity of the whole mass, in- 

myn cluding buttresses; and the weight of thin 

' f , part of wall should be increased proportion- 

1 Ac ately to the amount of buttress, thus: If a 

tl 12” wall is buttressed every 5 feet (apart) 

1 W \ with 2’ x 2’ buttresses, proceed as follows : 

a Find the centre of gravity G of the part 

ee ees 72 of wall A BC D (in plan) Figure 63, also 

yy? centre of gravity F of part E I H C, draw 

gr lines through F and G parallel to wall. 

“aR | Now make a b parallel to wall and at any 

hl - scale equal to weight or area of A B C D 

} and be equal to thatof EI HC. From 

: : i : | | any point o draw the lines 0 a,o0b and oc; 

| { g now draw K L (any where between parallel 





lines F and G ), 1 yut pars allel to 6 o, and from 
(be) 1, draw L M parallel to oc, and from K 
draw K M parallel to a@ o, a line through 


Figs. 6! and 62. 





Sections must ])raw E B, divide the wall into any number of sec- 
have eaual A 


heights. tions of equal height, in this case we will say three | their point of intersection M drawn parallel to wall is the neutral 
sections. A A.D. D: A.A. D. D and A. BCD.. Find the cen- | axis of the whole mass. When drawing the vertical section of wall- 
tres of gravity of the different parts, viz.: G, G, and G,, also F, F, | part ABC D, Figure 64, therefore, instead of locating the yA 
ind F.. Bisect D D, at S, also D, D, at S, and D,, C at S,. Draw | neutral axis through the centre of wall it will be as far em 
S N.S. N. and S._N., horizontally. Through G. G. and G draw outside as M is from B C, in Figure 63; that is, at G H, 
vertical axes, and through F, F, and F,, horizontal axes, till they in- | Figure 64. 
tersect A B at O. O. and QO... Draw oO P.O P and O P parallel When considering the weight per « ubic foot of wall, we 


to M A, where angle M A E—x = angle of friction of soil, or back- | add the proportionate share of buttress; now in Figure 63 


there are 4 cubic feet of buttress to every 7 feet of wall, Ly 








Continued from No. 664, page 11% so that we must add to the usual weight w per cubic foot 
If the ir ne of line B I to the horizon is equal to the angle of friction, as is 
often the case, fi 1 AG as before | and use this length in place of K J or x, wate, ol wall #w, or w. (1 + 4) Fic. 64 
f course, it w be impossible to find, as A M and B I would be parallel and To put this in a formula. g- O*- 
would have no p tof intersection ; of course, B I can never » steeper than a 
A M. or else a f the soil steeper than the line of angle of friction would be apt ose op (1 +L. ) (58) 
2 . i 
GLOSSARY OF SYMBOLS.—The following letters, |n = constant in Rankine’s formula for compression | 7 = 3.14159, or, say, 3.1-7 signifies th the ratio of the cir- 
in all cases, will be found to express the same mean- of long pillars. (See Table I.) cumference and diameter of a circle. 
ing, unless distinctly otherwise stated, viz.: — o =the centre. If there are more than one of each kind, the second, 
a area, in square inches. p the amount of the left-hand re-action (or sup- | third, ete., are indicated with the Roman numerals, 
t breadth, in inches. port) of beams, in pounds. a8, for instance, a, 4), @n, Gin, ete., or b, b,, bu, bin, ete. 
constant for ultimate resistance to compression,|q = the amount of the right-hand re-action (or sup In taking moments, or bending moments, strains, 
in pounds, per square inch, port) of beams, in pounds. stresses, etc., to signify at what point they are taken, 
d depth, in inches. r = moment of resistance, in inches. (See Table I.) | the letter signifying that point is added, as, for in- 
e constant for modulus of elasticity, in pounds- | s strain, in pounds. stance: 
inch, that is, pounds per square inch. ¢ = constant for ultimate resistance to tension, in|m = moment or be ndin 1g moment at centre. 
factor-of-safety. pounds, per square inch. ma = point A, 
g constant for ultimate resistance to shearing, per | = tuniform load, in pounds. ms “ s “ point B. 
square inch, across the grain. v =stress, in pounds. mx = “s “ os point X. 
constant for ultimate resistance to shearing, per |w — load at centre, in pounds. 8 strain at centre. 
square inch, lengthwise of the grain. 2, y and z signify unknown quantities, either in pounds | ,, — “point B. 
h height, in inches. or inches. sx = “* point X. 
i moment of inertia, in inches. [See Table I.) 6 = total deflection, in inches. v = stress at centre. 
A ultimate modulus of rupture, in pounds, per | op» — square of the radius of gyration, in inches. [See | v., = “point D. 
square inch. Table I.) x= “ point X. 
‘ ength, in inches : : — diameter, in inches, w — load at centre. 
m = moment or bending moment, in pounds-inch. QD a= “ point A 
Tt = radius, in inches. | wi ; 
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] 
Where w,,== the weight per cubic foot, in pounds, to be used for 


buttressed walls, after finding the neutral axis of the whole mass. 


Where w= the actual weight, in pounds, per cubic foot of the 


material. 
Where A = the area in square feet of one buttress. 


Where A,= the area in square feet of wall from side of one but- 


tress to same side of next buttress. 
Walls with 


thoroughly bonded and anchored to walls; these latter 
are called counterforts. It is wiser and cheaper in most 
cases to use the additional masonry in thickening out the 
lower part of wall its entire length. 
£ Resistance Where frost is to be resisted the back 
to frost. part of wall should be sloped, for the 
depth frost is likely to penetrate (from 3 to 4 feet in 
our climate), and finished smoothly with cement, and “gga 
then asphalted, to allow the frozen earth to slide up- Fig. 65. 
wards, see Figure 65. 








Example I. 
Cellar wal! to 
frame dwelling: foundation wall, the distance from cellar bottom to 
ground level being 6 feet. The angle of friction of ground to be as- 
sumed at 33° and the weight per cubic foot at 120 pounds. Is the wall 
safe ? 
The weight of wall and superstructure must, 
of course, be taken at its minimum, when cal- 





‘i. culating its resistance to the ground, we shall, 

-| B therefore, examine one of the sides on which 
— ~~ 1 no beams or rafters rest. The weight will con- 
: ' sist, therefore, only of brick wall and frame 

— Pon 3, wall over. We examine only one running foot 

Nip $ of wall, and have . 

OMF 8 cubie feet of brick at 112 lbs. = 896lbs 

y n A | 24 feet (high) of frame wallat15lbs.—= 360 “ 
Pt Total weight resisting pressure = 1256 “ 
Mal The pressure itself will be according to form- 


7 ula (52) 
p=163. L?= 16%. 36 


= 600 lbs. 
© tes 1028 Beco 


sciate eheeamecee \' Now make DO}. DC. Make angle 
325 36 se cet POC =57°; prolong P O till it intersects the 
Scale of Langtiointg vertical neutral axis of wall! at F; make F H 


= 1256 pounds, at any scale, draw H I paral- 
lel to P O, and make H I= p = 600 pounds at 
same scale. Draw I F, then is its point of intersection K (with D A) 
a point of the curve of pressure, and F I (measured at same scale) is 
the amount of pressure p to be used in formule (44) and (45). By 
careful drawing we will find that K comes }” beyond A (outside of 
A D), or 64” from centre E of AD. F I we find measures 1660 
units, therefore p = 1660 pounds. 

To find the actual stress or resistance v of edge of fibres of brick- 
work at A use (44), viz: 


on P 4. 6. L.p 
a 


Fig. 66. 


a.d 
and as p= 1660 andz=E K=6}" anda=12. 12=144 inches 
and d= A D= 12” we have: 
1660 , 64. 1660 6 aim 
a= - 0. —# =114 - 374 — +- 49 ounds 
tag + 4a 12 ee eee 


as this is a positive quantity it will | 

The resistance of edge-fibres at D will be according to formula (45) 

y = 1660 __ ¢ S$. 1660 _ 113 _ 374 — 26 pounds 
144 144.12 “4 . 

as this is a negative quantity D will be subjected to tension; that is, 
there is a tendency for A B C D to tip over around the point A, the 
point D tending to rise. The amount of tension at D is more than 
ordinary brickwork will safely stand, according to Table V, still, as 
it would only amount to 26 pounds on the extreme edge-fibres and 
would diminish rapidly on the fibres nearer the centre, we can con- 
sider the wall safe, even if of but fairly good brickwork, particularly 
as the first-story beams and girders and the end and possible cross-. 
walls, will all help to stiffen the wall. Had we taken a foot-slice of 
the wall under the side carrying the beams, we should have had an 
additional amount of weight resisting the pressure. If the beams 
were 18 ft. span, we should have three floors each 9 ft. long and with 
load weighing, say, 90 pounds per foot; to this must be added the 
roof, or about 13 ft. & 50 pounds, the additional load being : 


« compression. 


Floors, 3. 9. 90= 2430 
Roof, 13. 50= 650 
Total 3080 


Now make I M= 3080 pounds at same scale as F H, ete., draw 


M F and its point of intersection N with D A would be a point of 


the curve of pressure, and F M, at same scale the amount of pressure 
on D A for the bearing walls of house; E N we find measures 24”, 
and F M measures 4600 units or pounds. The stress at A, then, 
would be: 


4600 | 6 24. 4600 , 


v= a ais = -+ 72 pounds. 


1 It should really be the vertical neutral axis of the whole weight, which would 
be a trifle nearer to D C than centre of wall, 


The buttresses, howe’rer, will not be of very much 
counterforts. value, unless they are placed quite close together. 
Buttresses on the back surface of a wall are of still less value, unless 


A two storyand attic frame house has a 12” brick 


and the stress at D would be: 


4600 24. 4600 
a 2 —=— 8 pounds. 


i44 144.12 
There will, therefore, be absolutely no doubt about the safety of 
bearing walls. 


| Example TI. 
donsertnan ne = A Ce War wall A BC D is fo he carried 15 feet he- 
Joining building. /ow the level of adjoining cellar; for particular rea- 
sons the neighboring wall cannot be underpinned. It is desirable not to 
make the wall A B C D over 2' 4" thick. Would this be safe? The 


soil is wet loam. 


In the first place, before 
| excavating we must sheath- 

pile along line C D, then 
|} aS we excavate we must 


| secure horizontal timbers - € | C Py 
Ss 





| along the sheath-piling and 


| brace these from opposite 
| side of excavation. The 
| sheath-piling and horizon- 
tal timbers must be built 
in and left in wall. The 
| braces will have to be built FY ic — 
| around and must not be Do | —F 
| removed until the whole . 
| weight is on the wall. 
The weight of the wall 
C G, per running foot of 











~J' 
length, including floors and t ae 
roofs, we find to be 13000 -~. 
pounds, but to this we must , ioc ty 
add the possible loads com- M-------#2-=2 es 
ing on floors, which we find N \ 
to be 6000 pounds addi- H A 
tional, or 19000 pounds to- ‘ \ 
tal, possible maximum load. HS... sy 
This load will be distrib- ; 
uted over the area of C DE. 2-5 424: paver 
In calculating the weight of ©. __fo00 10000 _thoco” 20cee ___Socee 


ABCD resisting the pres- Scale of Strains (ibs) 
sure, we must take, of course, 
only the minimum weight; that is, the actual weight of construction 
and omit all loads on floors, as these may not always be present. The 
weight of walls and unloaded floors coming on A B C D, and inelud- 
ing the weight of A B C D itself, we find to be 21500 pounds per 
running foot. Now to find the pressure p, proceed as follows: Make 
| angle E, D M= 17°, the angle of friction of wet loam (See Table X), 
| and prolong D E, till it intersects C E,, at E. Now C E, we find, meas- 
ures 52 feet; C D or L is 15 feet; then, instead of using w in form- 
ula (51), we must use W,, as found from formula (55), viz. : 

2, 19000 


Fig. 67. 


w,—= w+ : 
Cae. 
w for wet loam (Table X) is 130 pounds; therefore, 


2, 19000 


w. = 1380 +- — 130 + 48, 7 = 179. 
: " O23. 15 
Inserting this value for w in formula (51) we have: 
I= 179. 15%. 0, 1388 — 5558. 


=: eign - sae ” hich i applied i found from formul: 
v0, id i : i 
x — eats 179 — §- 150) 5. (179 -~100) — 


| 2.179—150 ~~ 





358 — 150 
io, 7=5' —8 

Make DO=X=—5 84”; draw P O parallel to E D till it inter- 
| sects the vertical neutral axis of wall (centre line) at F; make F H 
| (vertically) at any scale equal to 21500, draw H I parallel to P O 
| and make H [=p = 5558 pounds at same scale, draw I F, then is 
its point of intersection with the prolongation of A D at K a point of 
| the curve of pressure, and F I measured at same scale as F H is the 
amount of pressure on joint. The distance K from centre of joint N 
we find is 144”, F I measures 23800 units or pounds; the stress (v) 
at A, therefore, will be, formula (44): 


6 


23800 , , 144. 23800, 
"= 98.12 ' 28.1228 °° ~ 
While the stress at D would be formula (45) 
» — 23800 ¢ 144.23800__ xo 
28.12 28.12.28 


Or the edge at A would be subjected to a om pre ssion of 292 pounds, 
while the edge at D would be submitted to a tension of 150 pounds 
per square inch, both strains much beyond the safe limit of even the 
best masonry. The wall will, therefore, have to be thickened and a 
new calculation made. 


Example [1]. 


Wall to A stage put 80 feet deep is to he enclosed by a stone- 
stage pits wall, 3 feet thick at the top and increasing 4 inches in 


i 


thickness for eve ry 5 feet of depth. The wall, etc., coming over this 





wall weighs 25000 pounds per running foot, but cannot be included in 
the calculation, as peculiar circumstances wt not allo I} braces to be 


' kept against the cellar wall, until the supe ri nposed we ight is on il. The 


45 
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surrounding ground to be taken as the average, that is, 120 pounds Now let us examine any joint, say, A,,, D,,,; I,,, H,, which inter- 
weight per cubic foot, and with an angle of friction of 33° sects A,,, D,, at K,, is parallel toa g. Now ag scales 166 inches, 
‘ ; therefore, pressure at K,,, = 166. 6210375 pounds. In measur- 
L owen et ing the distance of K,,, from centre of joint in the following, remem- 
oe i | ber that the width of A,,, D,,, is 44 inches, the width of masonry above 
os: 4 be | joint, and not 48” (the width of masonry be ‘low). A,, K,,, scales 38”, 
py therefore, distance x of K,,, from centre of joint is z= 38 — 22 = 16” 
aa" | We have, then, from Formula (44) 
. sisame i = —_ 103875 6 16.10875 a - " 
ar east ‘ | stress at D...: vey + 6. Tiki = -+ 63 pounds. 
hue” |" ; and from formula (45) 
1, ae cme | - + stress at A..; v= a a — 28 pounds, 
" ae Q ; 44.12 44.12.44 
‘a. Cute ¥*® The joint A,,, D,,,, therefore, would be more than safe. 
F Let us try the bottom joint A D similarly. I K is parallel to a m ; 
A . now a m scales 480”, therefore, the pressure at K is p= 480. 624 = 
: ly 80000 pounds. 
* y, ‘ : Now K is distant 53 inches from centre of joint, therefore, stress 
‘ | ‘ 80000 , §8.80000 
2 Fa q | at Disv= aT + 6. E1558 = -+ 298 pounds. 
“* ‘NYP - M and stress at A is v= aay — 6, See se = — 209 pounds. 
fe, 3 The wall would evidently have to be thickened at the base. If we 
M 4 ae could only brace the wall until the superimposed weight were on it, 
ene ~- AN this might not be necessary. If we could do this we should lengthen 
i 6c an amount of inches equal to the amount of this load divided by 
— ‘—_—— 624 (the number of pounds per inch), or bc instead of being 36 inches 
t long would be : 
PS ae 86 + ——- = 436 inches long. 
Hi Jcale of Lengths (inches) 624 


Fig — 
Fig. 68. 


Find B M (= Z) and Q T (~Y) by making angles T A E= 33° 





and B \ I bt > and then proceeding as explained for Ficure 60, 
We scale B M and Q T at same scale as height of wall A B is drawn, 
M == Z = 25 ft. 6” == 254 

(2 7 Y =9 ft. 8” = 9%; assuming each cubic foot of | 

W weigh 150 pounds we find Q from Formula (57) 
94. 254.120 . 
= 30.150 = b013 = 6 — 7 
Make A |] Q f 7” and draw B E. 


ru its, that is, every 5 feet, in this case, draw the joint 
es D E, D. E,, D,, E,, ete. Find the centres of gr: avity F, F,, 
ete., of the six parts of A E B. 


J) hi _ “i,.a(see foot-note, p- 113 ) and also 
the centres of gravity G.G,G 
of the six parts of the wall 
itself, which, in the latter case, 
will be at the of each 
part. 

Horizontally, opposite the 
centres F, F,, F,,, ete., apply 
the pressures P QO, P, 0, etc., 







etc., 


centre 


against wall, and parallel to 
M Through centres G, i. 
G,,, ete., draw vertical axes. 
Draw the lines S N, SN, 
S,, N., ete., at half the vertical 


height of each section. Now in 


Figure 69 make a b, = R, N, ; 
Se} yy ey a 
at. we ee eee ee 
and 7, 1=R N. Draw the 
vertical lines through these 
points. Now begin at a, make 
ab parallel to P O, make ) ¢c = 
R, S,; draw ¢ d parallel P O; 








ues 56 inches, each inch will represent 23% 


> 


= 624 lbs. 








4¢ 


While this lengthening of } c would make the lines of pressure a ¢, ae, 
a f, ete., very much longer, and consequently the actual pressure very 
much greater, it will also make them very much steeper and conse- 
quently bring this pressure so much nearer the centre of each joint, 
that the pressure will distribute itself over the joint much more 
evenly, and the worst danger (from tension) will probably be entirely 
removed. 


Example IV. 


A stone reservoir wall is plumb on the outside, 
all. wide at the top and 5 
s 21 feet high, and the possible depth of water 20 feet. 


2 Se et 
feet wide at the bottom; the wall 
Ts the wall safi ? 


Reservoir 
w 


Divide the wall into three parts in height; that is, D D,—= D, D,, = 
D,, C. Find the weight of the parts from each joint to top, per run- 
ning foot of length of 
wall, tigurine the tt 
work at 150 pounds per 
cubic foot, 


stone- 


and we have: 


Weight of A, BC D,, S| 
= 2975 pounds. : 
Weight of A.B C D 
= 7140 pounds. 
Weight of ABCD 


= 12495 pounds. Vi 
Find centres of grav- 
ity of the parts ABC D 


(at G), of A. BC D (at 

G,) and of A, BC D 

(at G,,). Apply the , 
wessures P O at 34 

height of A E; P, O. at Ki di 
1 height of A, E and _ 
P,, O,, at 4 height of A pm 


E, where E top level of 
water. ’ 

The amount of pres- 
sures will be from form- 











make de=R,, S,; draw e f | ula (53). pe ee = i 
1 parallel P O, make f g = R,,, For part A,, E; P K y A 
S... and similarly g A,i j and | O,,= 31}. L?,= 313 / 
kl parallel P O, and hi=R | 6? = 1125 pounds. Pd 
S..3j *&—R,S,andim=RS. For part A,E; P,O, |” io” 
- Draw from a lines to all the | = 31}. L?,= 314. 2 gp an acai 7 A 
Fig points Cc. d. € A 9; etc. Now == 5281 pounds. | He 
Fig Sb P, O,, prolong it till it —_- vertical axis For part AE; P O Scale of Strains ()bs) 
G, at ] w I, H, parallel a ¢ till it intersects P,, O,, at H,; draw | = 313. L?=: 1h. 202 ob ate es - 
H, | , | toad till it intersects ve wthend axis eC at I, ; draw | = 12500 pounds. apatites semi mees 
LH allel toa e till it intersects P,,, O,,, at H,, and similarly H,, I ‘The pressures P O, Fig. 70. 
parallel a 7; I,, H,, parallel a g: H,, I, parallel ah; I, H,, par- | P, O,, ete., will be applied at right angles to A E, prolong these lines, 
llel to a H,, I, parallel to a j; I, H, parallel to a k; H, 1 parallel | till they intersect the vertical axes through (the centres of gravity) 
and I K parallel to a m. G, G, and G,, at F, F, and F,. Then make ‘ 
The points of intersection K, K,, K,,, ete., are points of the curve FH, = 2975, weight of upper part. 
pressure. To find the amount of the pressure at each point, find , H, = 7140, weight of A, B C D,, and 
weight per running foot of length of any part of wall, say, the bottom F H =12495, weight of A BC D. 
part (A A, D, D) the contents are 5’ high, 4’ 8” wide, 1’ thick = 5.4%. 1 Draw through H, H, and H,, the lines parallel to pressure lines, 
234 cubic feet & 150 pounds making 
500 pounds. H,1,—P,,0,== 1125 
Divide the weight by the length of m / in inches, and we have the H, I, =P O = 5281 
f pounds per inch, by which to measure the pressures. As HI =P O 12500 


Draw_I,, F,,, I and I F, then will their lengths represent the 


> 


) 
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amounts of pressure at points K,,, K, and K on the joints A,, D,,, A, D, 
and A D. 
F,, I, measures 3300 units or pounds. 
) “ 9500 « és 
3 “ 18800 * “ 
By scaling we find that 
K,, is 104 inches from centre of D,, A 
K, is 37 4“ « Dp A, 
K is 74 “ «DA 
The stresses to be exerted by the wall will, therefore, be 


38300 . 103.3300 
é 2 9s — 6. : = 21 unds. 
Mt Dui °= Soa5 tT © sei9.36 — t 2! Poum 


8300 6 104.3300 


u 


at A; 9= = — 6 pounds. 


36.12 ° 36.12.36 
9500 87.9500 
é )s v= 6. = = 93 Is. 
uD. 3 ¢ kis + 57505 + poun 
at A, ; sms — 6. 57.9500 = — 60 pounds. 
48.12 48.12.48 
18800 74.18800 
é >. o= 6. = 219 ls. 
it I t 60.19 + 60.13.60 -+- pounc 
g 74.188 
atA ;9= 18800 — 6, 14.18500 = — 167 pounds. 
60.12 60.12.60 


From the above it would appear that none of the joints are subject 
to excessive compression : further that joint D,,A,, is more than safe, 
but that the joints D, A, and D A are subject to such severe tension 
that they cannot be passed as safe. The wall should, therefore, be 
redesigned, making the upper joint lighter and the lower two joints 
much wider. 

Louis DeCopret Bera. 
[To be continued. 
HINTS FOR BUILDERS, OR USEFUL INFORMATION 
FOR BEGINNERS. —I. 


N undertaking the writing of the 

present series of articles, I have 

had in view the needs and re- 
quirements of the younger members 
engaged in the building and all 
the other trades intimately associ- 
ated therewith — that is to say, the 
wants of apprentices and other 
young men who may desire to ac- 
quire something more than a mere 
perfunctory and rule-of-thumb knowl- 
edge of their profession, and whose 
extra knowledge will stand them in 





: Ors | right good stead in such a land as 
ost. nes the United States, and, although the 
<M te conacaalines.* ground 1 may traverse may, and 

— = ites moni e possibly will be more or less familiar 
te . | to many of my elder readers, still 
" such will not be the case with those 

. > ae who have not advanced so far in life 
S 4rd or their trade, for whom my papers 


are particularly written. For such 
there cannot ever be a beginning, and this being, I think, generally 
admitted, I have thought it advisable, in this series, to take my read- 
ers over the groundwork of the branches of the constructor’s work, 
upon which I shall touch — giving them, in fact, a “ wherefore ” for 
a “why.” Thus I shall, in the course of these papers, treat, more 
or less fully of masonry, bricklaying, drainage, mortars and cements, 
plastering, plumbing, carpentering, joining, flooring, warming, and 
ventilation, thus, I hope, taking those who may care to follow me — 
no matter to which branch of the building trade they may belong — 
over ground which, to become really efficient and intelligent work- 
men, they should travel, and which, I hope, they will not object to 
travel hand in hand with myself. With this brief introduction to 
my readers, I will proceed with my subject. 

“As in the construction of a house —be it a log hut or a hotel, a 
store or a mansion, the sanitary arrangements are all important. | 
shall deal first with the question of drainage. 

DRAINAGE. 

There is no subject of greater importance to the builder than that 
of drainage, and there is no question that a building well drained is 
half built, as on proper sanitary arrangements very much depends, 
not only as regards the structure itself, but as respects the health of 
its occupiers also. The question of drainage, beside that of effectu- 
ally disposing of all sewage and waste water, also embraces irriga- 
tion, which is really the science of drainage as applied to land not 
intended for residental purposes, but as this phase of the question 
does not concern us, it will suffice to merely mention this fact, and 
then pass on to a consideration of the question as it affects the 
builder. 

With respect to drainage as applied to sewering purposes, the Ro- 
mans were undoubtedly far in advance of any other of the ancient 
nations, in proof of which their well executed and admirably con- 
ceived Cloaca Maxima still remains, as sound as the day when first 
put up, and still serving its original purpose. There is also no ques- 


tion that much valuable property has been lost in throwing the refuse 
of our towns into tidal rivers, where it has run to waste, beside caus- 
ing much injury to the fish in the streams, and the inhabitants along 
their banks; and though we are gradually learning to utilize the 
sewage of our cities upon our lands, there is but little doubt that a 
creat future is in store for our refuse, and that our rivers will be in 
days to come as pure and clean as they were wont to be in the oft- 
quoted “ good old times.” Of course, it is far easier to pick out de- 
fects in the various systems of the present day than to point out 
remedies, and as we have no wish to be embroiled in a heated con- 
troversy respecting the various methods of effective sanitation, we 
shall refrain from suggesting remedies, but simply confine ourselves 
to mentioning such things as every one engaged in the building trade 
should become acquainted with. 

In the laying down of sewers, a primary necessity is to see that all 
the pipes have a proper fall, and this must be continuous, for if this 
be not done, the sewage, instead of flowing away, as it should do, will 
collect, and virtually a cesspool will be formed beneath the house, 
and become especially dangerous to the inhabitants. Of course the 
inclination and depth of all sewers must vary according to local cir- 
cumstances and requirements — such as the “lay” of the land, build- 
ings to be erected, and other features — but on no conditions should 
the fall be less than one-and-one-fourth inches to every ten feet. In 
laying the sewers for a city (supposing them to be of brick) be it 
large or small, devoted to residential or manufacturing purposes, 
the bricks employed in the building thereof should be good, hard, 
square, thoroughly sound, and well-burnt stock bricks, properly laid 
in well compounded mortar, the constituents of which should consist 
of one part of good strong stone lime, and two parts of clean and fine 
river sand, and the workmanship should invariably be of the best pos- 
sible description. Should Roman cement be used, it must be of the 
best quality possible, and not more than half the quantity of clean 
river sand should be mixed therewith. Where practicable, cast-iron 
pipes are far preferable to brick-built sewers, owing to leakage being 
impossible, except at the joints, and not here if the work be properly 
performed. Brick-built sewers should not be employed, if it ean pos 
sibly be avoided. 

| The main sewers receive the drainage of buildings by means of 

| channels known as drains, which are generally of circular form, and 
varying from six to twenty-four inches in diameter, according to the 
requirements of the district. The lowest portion of the building to 
be drained should be as high as possible above the level of the 
sewer —in the vicinity of rivers, lakes or canals, at least six feet, 
measuring to the bottom of the side wall or commencement of the in 
vert. If this preliminary precaution be not taken, the premises are 
liable to be flooded whenever the sewer is more than usually full. and 
such an accident is even possible when the sewers are flushed by ar 
tificial means. The bottoms of all house-drains should be at least 
twelve inches above the bottom of the sewer into which they run. 
while the fall should not be less than one-quarter inch for ear h foot. 
Thus to take a case in point, as a practical illustration for our 
younger readers, suppose the length of the house-drain to be sixty 
feet, the fall would amount to fifteen inches, which added to nineteen 
inches for the height of the drain itself, and the necessary brick 
work, eight inches for the depth of the ground, and the paving over 
the upper end of the drain, and twelve inches between its lower end 
and the bottom of the main sewer, will give the total fall of four-and- 
one-half feet, which will give that for a small private residence. Of 
course in larger buildings, the dimensions would require to be en- 
larged. Where it is at all practicable, glazed stoneware or cast-iron 
pipes should be employed in preference to the brickwork sewers, as 
they are more easily and quickly laid than the others can be built, 
they present a much better surface for the rapid flow of the sewage, 
and they are less liable to leak, as, if properly jointed up, a leakage 
should be an impossibility. Also, seeing the comparative thinness of 
these pipes a much larger capacity is obtained, with a given quantity 
of excavation forlaying them than in brickwork sewers, which at th 
lowest, cannot be less than four inches (half-a-brick) in thickness. 
Builders should therefore bear this ever in mind. 

In designing a house, the architect should see that the water- 
closets, sinks, and other receptacles for waste water and sewage are 
at the back of the house, and that the drains are at the back also: 
but should the drains have to connect with the sewers in the roadway 
in front of the house, the sanitary arrangements should be so ordered 
that the drain runs along the passageway or hall. from back to front, 
and not crosswise or under any of the rooms. he reason for this 
will at once be obvious, as, should a bursting at any time unfortu- 
nately happen, the drains can be got at and the damage rectified 
without much disorder. All the sockets of drain-pipes should be 
hermetically joined, in order that no foul gases may escape into the 
house, and with this object only the very best cements should be em- 
ployed on this, the most important part of the work. 

An important matter to be borne in mind by the builder is that all 
sinks and gully-holes must be trapped, in order that the foul gases 
evolved from the putrid substances in the pipes should not be per- 
mitted to escape into the air outside or inside the building : as 
there are a variety of more or less efficient traps in the market, wi 
must leave the choice of them to the builder, impressing upon him 
the necessity for their use, their perfect fitting and their simple con 
struction. The majority of them depend for their action upon what 
is known as a water-seal, but there are many beside these somewhat 
old-fashioned but decidedly efficacious traps. 
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In laying down sewers, curves should be avoided, and that for two 
reasons: matters may become lodged in corners or bends, thus caus- 
ing a stoppage and possible bursting of the pipes; and secondly, on 
account of bad jointing-up of the sockets by careless workmen, which 
would allow the matters to escape, to the certain damage of the sur- 
roundings. The fall should be direct and gradual, without any level 
stretches in it, to allow of a continuous and free passage of the sew- 
age matter; the pipes, be they iron or glazed earthenware — the lat- 
ter for preference — should be used in all cases where pos ible, in 
lieu of a brick-built sewer; and, lastly, care should be exercis :d that 
no faulty or cracked pipes are put down, while the best workmanship 
should alw ays be put into drainage work, so far as it applies to the 
sewering of cities and houses. 

All drains should be so laid that they can be easily got at, and so 
that it shall not, except under very extraordinary circumstances, be 
necessary to pull up any flooring in the house other than the passage- 
way, or knock down any portion of the structure. Of course 
there are times when these contingencies cannot possibly be avoided, 
but if all drains are run beneath the passages or hall-ways of houses, 
and laid at right-angles, the minimum of inconvenience, should it be 
necessary at any period to open them, will have been attained ; while 
a little attention and care, when planning the drainage of a new dis- 
trict, combined with a study of the architect’s plans, which are gen- 
erally available, will enable the work to be done properly and finally, 
instead of being pitchforked down anywhere and anyhow, as is too 
often the case with careless and ignorant workmen, who imagine that 
when they have laid the pipes down a certain distance in the soil, 
they have all that is necessary. Finally, all rain, closet and 
bath pipes must be so trapped that the water easily runs down, but 
that the will not come up, and it is a good plan to run such 
pipes to the tops of the buildings. But I shall have somewhat to say 
of this later. If our young workmen will only pay attention to the 
succeeding wrinkles, they will have no cause to regret it in the course 
of their working lives. W. Brown. 
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BOSTON 
rut 


SOCIETY OF ARCHITECT 
ROTCH TRAVELLING SCHOI 


8.— GENERAL 
ARSHIP FOR EXAMINATION, 


REGULATIONS OF 
1887 


\ py} tech Travelling a was founded by the children 
of the late Benjamin S. Rotch, in pursuance of ‘their father’s 
intention of founding such a scholarship during his lifetime. 

The direction of these examinations for this scholarship has 

intrusted, by the Trustees of this Scholarship, to the 

of Architects, under certain conditions. The committee 
examinations yearly. 
Che successful candidate 


been 
Boston Society 


holds the 


in each yearly examination will receive 


from the trustees of this Scholarship annually, for two years, $1,000, 
to be expended in foreign travel and study ; provided always, that 
the beneficiary shows such fitness and diligence as may be required 
ol him 

Candidates must be under thirty y crs of age, and must have 


worked during two years with an architect resident in Massachusetts. 
Che committee of the Boston Society of Architects having in charge 
the examination for the Scholarship invite candidates to be present 
at the Boston Museum of Fine Arts on April at9 a.m. A 
problem in design will be given to all candidates, and they will be 
make a preliminary sketch for it at the time. The au 

actory allowed month for their 
the essential features of the scheme being retained 
drawings, rendered in color with projected 


1887 


required to 
thors of 
development all 


satist sketches will be one 


into finished ceometri 


shades. An accurate perspective of the finished elevations must be 
drawn in line The set of drawings must be accompanied by a the- 
sis explaining the principles of architecture, historical and xsthetic, 
which voverne d the « hoice and development of the dle sign. \uthors 





of the selected preliminary sketches will be required to pass exami- 
nations on the following subjects : 

First. History of Architecture and of Arts immediately connected with it. 

S vd. An elementary knowledge of the French language. 

Third. Perspective and projection of shades and shadows. 

Fourth. Construction, theory and practice 

Fifth. Free-hand drawing from the cast. A six-hours’ study will be re- 
quires 

The committee make the following r suggestions for the hely » of stu- 
dents preparing themselves for examination. In studying the His- 
tory of Art, that they should read Liibke’s “ History of Art,” Fergus- 
. and peene ngarten’s works on Architecture; in the French lan- 
cuage, to exercise themselves in reading at sight portions of Viollet- 
le-Due’s ; in perspective, the treatises of Professors Ware 
und S. | n, and Ruskin’s “ Elements of Perspective.” 

T 


In construction, familiarity with ordinary practical construction in 


wood and masonry, and computation of the strength of mate- 
T iis, i ON pret ted of the stu lents. 

‘ Notes of Building Construction,” of the South Kensington series ; 
Green's “G hics”; and Clark’s “ Building Superint endence,” 





ad by the committee. 


architectural design will count for 100; 


con- 


48 





struction and perspective, 30; 


architectural history, 20; free-hand 
drawing, 15; French, 10. 


N. B. Examinations in subjects other than design will be held on 
April 11, 12, and 13. 














SOMETHING akin to a real-estate boom is in progress throughout the 
Southwest and West; it may, and quite probably will sweep eastward 
within twelve months, causing a general advance in the value of land, in 
manufacturing centres capeclalta. This is a very broad, and perhaps a 
dangerous statement to make, but the indications are certainly very strong 
in favor of such a probability. It is only necessary to look at the progress 
of industria] enterprises in the South, ‘especially Northern Alabama and 
certain sections of Tennessee and Georgia. The improvement set in in the 
coal and iron making districts of Alabama, and extended to surrounding 
localities; it moved northward, striking Nashville and Louisville, and has 
shown itself in a very pronounced way in Kansas and Missouri, and even 
in Nebraska and Iowa. Reliable authorities in several Western cities 
speak of the improvement as a ‘‘ boom,’”’ and furnish interesting details as 
to the advance of land in certain localities where manufacturing and trade- 
requirements are of a very urgent character. It is unnecessary in a sur- 
vey of this kind to endeavor to diagnose the causes and surrounding con- 
ditions of such an improvement — but simply to record the fact and note, 
in a general way, its present and probable future course. The abundance 
of money is one of the strong causes leading to this activity. The necessi- 
ties for more extended travelling facilities, for larger supplies of iron and 
steel, and more house, factory, and mill accommodations are behind this 
force. The American people are moving on to a higher plane, where 
heavier requirements wil) be a permanent factor, and where a larger earn- 
ing and consuming power will be maintained. Authorities in Minnea »0lis, 
St. Paul, Chicago, Detroit, and even in smaller cities, as Cleveland, Pitts. 
burgh and Wheeling, speak with confidence of a bona fide improvement in 


real estate in and around those cities. Manufacturing enterprises are 
springing up among them and extending into the smaller towns. Real- 


estate operators are actively engaged in negotiations in the cities and towns, 
large and small, throughout the West. The East is sh: aring in the improve- 
ment, although it is more moderate, and of a more legitimate and endur- 
ing character. In Philadelphia a steady expansion in the values of property 
in and near the city is spoken of. In New York an improvement, appar- 
ently somewhat speculative in its character, is manifesting itself, but, after 
all, itis a legitimate advance. Along the Atlantic coast we discover evi- 
dences of activity and improvement, based upon legitimate causes. 

The supply of building material will equal all requirements. A large 
amount of business remains untransacted, because of the uncertainty as to 
freight rates. During the past thirty days — in fact, ever since the new Inter- 
State Commerce Law was signed — the lumber-dealers have been crowding 
shipments East, West, and South, and secondary markets throughout the 
country are now pretty liberally supplied. The distribution of lumber 
from wholesale yards has increased within the past few days. The rush of 
lumber from Chicago to the East is spoken of as being “‘ like a current of 
a mighty river cutting a deep channel through contiguous territory, leaving 
the space on either side high and dry.”” This movement has been caused 
by the low freight rates; it will terminate April 1. Eastern buyers have 
purchased very heavily of white pine, and are now engaged in placing con- 
tracts for lumber supplies from the South. Rolling-stock is taxed to its 
utmost capacity at all lumber centres, and the local demand in all towns is 
reported to be steadily increasing. In Minneapolis, 72 permits were issued 
last week; in St. Paul, 90; in Philadelphia, 140; in Pittsburgh, 60; in sev- 
eral other towns from which reports are received, the number ranges al] the 
way from 20 to 100 for the week. These facts show that builders will be 
fully employed, and that building-materia! will be in active demand. The 
great industrial barometer, the iron trade, points to a general improvement 
in demand in April. UVuring the past three weeks business has been checked 
by several causes, such as the heavy purchases made during the two first 
months of the year, the uncertainty during the past month as to freight 
rates in the future, and besides this, the high range of prices reached, 
warned customers not to place heavy contracts for future delivery, in view 
of the possibility of heavy foreign importations 

All the furnaces and mills are crowded with orders, and capacity, in 





nearly every direction, remains unsold. The steel] rail-makers have ap- 
proached within 500,000 tons of their gross capacity. There are inquirers 
on the market for very large lots of foreign rails, as well as other foreign 


material. Witbin the past week large orders have been placed for loco- 
motives, and larger orders for cars. The structural mills are considering 
inquiries for supplies for bridge-building, and will, no doubt, have their 
capacity fally occupied throughout the East. Nails are quoted at $2.50, 
car-lots in the East, and $2.70 West. Bar-iron, $2.20 East, $2.10 West. 
Plate-iron, $2.40; -rails, $39 at mill; old rails, $25 at tidewater; steel- 
blooms, $32 to $35 

The demand for wood-working machinery continues steady, especially in 
the West, and some establishments have three months’ contracts for their 
regalar force. East of the mountains shops are not crowded with orders, 
but are doing a fair business. Sash, door, and blind factories East and 
West are full of business. 

rhe supply of slate, stone of all kinds, and brick of al! qualities, will be 
fully equal to current requirements, and there will be no delay in meet- 
ing demand this year, as there was last. The labor question has been dis- 
posed of, and manufacturers have been busy since last sammer in arrang- 
ing to meet the demand which they were wise enough to foresee. 

The anthracite coal combination will mine 34.000,000 tons this year. of 
which the April out-put will be 2,250,000, The combination has been virtu- 
ally renewed, but in such intangible shape as to be bevond the reach of 
egal technicalities. The bituminous coal poo! has been formed, though no 
direct effort will be made to contro] the price of cval in markets, but only at 
distributing points along the Atlantic Coast. The bitam inons coal production 
will be from 10 to 15 per cent heavier this vear than last, while the anthracite 
will be little, ifany heavier. Western coal producers will mine and ship about 
10 per cent more than last year, and at prices ranging from 5 to 10 per cent 
higher. Fortunately aod the country at large, the labor organizations have 
wisely decided upon pu _— a conservative and law-abiding course; the 
baser elements of organize ~ labor have been placed under discip pline, and the 
organizations, both of the Knights, and of the old Trades-unionists are bent 
ul pon making the best of the exceptional oppo rtunities afforded for employ- 
ment at good wages. Legislation is being earnestly sought for in several 

! rkers are showing a “ereditab le desire to meet all re a- 


States, and the law-m 
sonable requests upon the part of the wage-earners. 
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STAINED-GLASS. 

DuRING the past ten years or so, the art 
has developed in a surprising manner, until 
now the material is employed in every variety 
Much of 
the good effect in stained-glass will depend 


of building with excellent results. 


upon the artistic merit of the design, and, un- 
fortunately, with the greatly-increased use of 
the material, much of it has been manufactured 
of a very inferior and inartistie order. 

At the same time, it is but fair to say that 
development of the art has been productive of 
work from some of our best artists, which has 
reached a standard of merit comparing favor- 
ably with, if, indeed, it does not surpass that of 
past ages, as exemplified in the magnificent 
examples still found in the European churches, 
many of them in as good a condition as on thi 
day they were executed. 

Foremost among the artists whose efforts in 
this direction have been so successful, says the 
Scientific American, is Mr. Louis C. liffany, 
now the President and Art Director of the 


Tiffany Glass Company, of 333 Fourth Ave- 


structure, the total cost of which will exceed 
$1,000,000. The depot proper and baggage 
rooms will be 150 feet square, and the train- 
sheds adjoining the depot some 750 feet long 
by 190 feet wide. The building will be com- 


posed principally of glass, iron and dressed 


stone of artistic shape and design. 
The plans were designed under the super- 


vision of Mr. Thomas Rodd, engineer and 


architect for the Indianapolis Union Railroad 


Company, at Pittsburg 


The tinwork on the buildings will be done 


| by Mr. Thomas W. Irwin, of Allegheny, Pa., | 


and Messrs. Carpenter, Annear & Co., of 
Louisville, Ky. 
The award to Messrs. N. & G. Taylor Co. | 


is for their “ Old Style” brand of roofing. It | 


| is claimed to be the best roofing-tin in the | 


market to-day. 


nue, New York City. This company have | 


executed the designs of some of our leading ar- 


tists, among whom may be mentioned Maitland 


Armstrong, Robert Blum, E. W. Longfellow, 


F. D. Millet, Elihu Vedas 
Its work is represented by memorial windows 
and less important work in all parts of th 
country, and among these may be mentioned 
that in St. Paul’s, Milwaukee, Wis., which is 
a reproduction of Doré’s renowned painting 
“Christ before the Pretorium.” This window 
contains nearly two hundred life-size figures, 
and is all executed in colored glass alone, the 
only portions painted being the faces, hands 
and feet. The innumerable shades and forms, 
the folds of drapery, and the numberless shad- 
ows are obtained by the use of colored class of 
different tones, and the whole work is of rare 
merit. 

The Company have executed work in many 
of the public buildings in this country, such as 
Columbia, Yale, Princeton and Williams Col- 
leges; the White-House at Washington; th 
Cotton Exchange, the Seventh Regiment Ar 


mory in New York, and in a very large num- 


ber of private residences and smaller buildings. | 


A BIG ROOFING CONTRACT. 

THE contract for supplying the tin for roof- 
ing the Grand Union Station at Indianapolis 
has just been awarded to Messrs. N. & G. 
Taylor Co., the well-known tin-plate and metal 
importers, of Philadelphia. It is of so large 
a magnitude that it forms the topic of general 
conversation among the trade. Fifteen prom- 
inent railroads will centre in the immense 


r, and W. H. Low. | 





Every sheet is made by the 
old manner of hand-dipping, as first made in 
Philadelphia in 1830, and sold by this firm. 
It is thus called the “Old Style” doubl 
coated and redipped. It is said to outlast any 
other roofing made. 

Messrs. N. & G. Taylor Co. are one of the 
oldest firms in the United States, having been 
established in 1810. Their reputation for in 
tegrity and enterprise is we ll knowa. 

They state that to fulfil their present con 
tract it will take some 500 boxes of the 28 by 


Ai) 


? inch size ternes, there being in all some 


150,000 square feet of § irface. Chis is the 
lara st contract ever aw irded tor so fine i 
grade of roofing-plates, and it is a significant 
fact that in this age of deceptions, cheap qual- 


ities and imitations, especially in roofing-tin, 


so-decided a preference should be expressed 
from so high a source in favor of this firm’s 
brand over all competitors. 

This same brand of roofing was selected by | 
the Board of Guardians of the Poor, to cover | 
the Blockley Almshouse, in West Philadel 
phia, some months ago. 
Whereve the tin has been 


brought to the notice of practical men, ul- 


Some 200 boxes were 


used there. 


biased by any political favoritism or other 


wise, it has met with favor, and many 


| stances could be mentioned in every proml- 


nent city and town in the country where this 


fine brand has been chosen over all others on 
account of its superior quality. Philadelphia 


Press. 
NOTES. 

Tue Gurney Hot Water Heater Company 
of Boston, Mass., have just published a work 
entitled, “ How to Erect a Hot-W ater Appa- 
ratus” for the information of plumbers and 
steam-fitters and those who desire more knowl- 


edge respecting this system, and will be pleased 


to furnish a copy, upon application to their ' 


| Chicago, Brooklyn, and f 


address, 237 Franklin Street, Boston, Jol.n 
A. Fish, managing director. 

The book is very neatly printed and illus 
trated, and very valuable to fitters. 


SALES of boilers made rec¢ ntly by the Bal 
cock & Wileox Company are as follows 
KF. Probst & Company, N. Y. City (for ex 
port), fifth order, 82 horse-power; Wise 
Brothers, Baltimore, Md., 102 h.p.; J.and R. 
Meily, iron-masters, Lebanon, Pa., 208 h.y 
Lickdale Iron Company, Lickdale, Pa., 450 
hep. 3 Forest City Sugar Refining ( 
Portland, Me., second order, 140 h.p.; Colum 
bia Rolling Mills Company, Watts, Pa., 136 
h.p.; Mahoning Rolling Mills Company, Dar 
ville, Pa., second order, 125 h.p.; Arlington 


I 


Mills, Lawrence, Mass., 2880 h.p.; Gordon, 


Strobel & Laureau, L’t’d., Philade Iphia, Pa., 


ompany, 


} third order, 45 h. p.; The Alabama & Te 


nessee Coal and Iron Company, 1872 h.p 


- ° . 
Judson Manufacturing Company, San Fran 


cisco, ( al.. « 


second order, ae hep . total 


6332 h.p. 


fur American Fire-Insurance Compan 
Philadelphia makes a very handsome showing 
for the year 1886. It ‘increased 


»4 


$383,426.61, which now stand at $2 


| During the twelve months it increased its net 


surplus from $447,821.13 to $552,874.22. The 


\ eTICcan 18 one of the most progre <sive fire 


we companies of Ph wdelph i, and 
the same time one of the most conservative 
Its president, Thomas H. Montgomery, is one 
of the best-known and most-experienced fire. 
I 


underwriters of this country, having been the 
ceneral agent of the National Board of Fire 
Underwriters. Its latest move in the line of 
progress is the establishment of a de partment 
in Great Britain, under the management of 


Mr. J. Hugh Middleton. Its London office for 


this department will be at 16 Cornhill. 


Company, 
65 and 67 Oliver Street, Boston, Mass., note 
Feed-Water 
Heaters during the month of March as fol- 
lows: two in Boston, one each in Revere, 
Melrose, Hyck Park, and Warren, Mass.., 
Keene, N. H., Plainville, Ct., Chester, Pa 
yur to New York. 


that they have recent 


Tue Wainwright Manufacturing 


sales of their Corrugated -‘] 


They further write 
eceived their second order fron 
one of their heaters, to be used in the exten 


sive Edison plant soon to be installed ther: 


DECISION IN FAVOR OF WHEELER 
WOOD FILLER. 

In the United States Circuit Court for the 

first circuit, at Boston, Colt, J., a final decree 


Se RTS ET RINE RETIRE 
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for an infringement and accounting was en- 
tered on the third Monday of February last, 
in the suit of the Bridgeport Wood Finishing 
Company vs. Asahel Wheeler, in equity. This 
decree affirms the validity of the Wheeler 
patent, and restrains infringement thereof by 


L. C. HARRISON. 
(Formerly Henry Erben & Co.) 


CHURCH & CHAPEL 


PIPE ORGANS. 


the use of ground silex in wood fillers. 260 & 262 W. 28th St.. New York. 











SUPERIOR 


COPPER WEATHER-VANES 


Gilded with Pure Gold. 

CHURCH CROSSES, 
TOWER ORNAMENTS, 
FINIALS, Etc, Ete 


UNION BRASS 
Architectural Works, 


91 and 93 Ohio Street, 


CHICAGO, ILL. 





Vanes made from any drawing 
or design on short notice, aseak 





T. W. JONES, 


Successor to Chas. W. Briggs, 
es “ Vv. W. Baldwin. 


170 and 172 Front St., 
NEW YORK. 


Artisans in Structural and Orna- 
mental Brass and Bronze. 
Electro-bronze and cast bas-relief panels. 


Life-size portrait and fancy art medallions, 
Cast and stamped tile. 





1885 Illustrated Catalogue of 
over 250 desigus mailed free. 





Antique toning and steel-plating. 








ATLANTIC WHITE-LEAD & LINSEED-OIL CoO., 


MANUFACTURERS OF 


The best and most reliable 
White-Lead made, 
And unequaled for 


“ATLANTIC” 
PURE 





Uniform 
WHITE LEAD,| eo 
\=S Fineness, 
—AND— and Body. 
\ ADDRESS, 


Pure Linseed-Oil, 
“Raw Refined and Boiled. 


MURPHY & COMPAN 


Atlantic W. Lead & Lin. Oil Co, 


287 Pearl St.. NEW YORK. 





Call the attention of Architécts and Builders 
to the following grades of Varnish. 
INTERIOR, $2.50 per gallon. 

For interiors, on painted surfaces or plain wood. Pe- 
culiarly adapted for Hallways, Bath-rooms, Kitchens, ete., 
and for Floors, Walls, Ceilings in Asylums, Hospitals and 
Public Buildings. Its lustre is unaffected by hot or cold 
water, or extremes of temperature, or by the action of 
soap, grease, or gases. 

EXTERIOR, $4.00 per gallon. 

Possessing all the qualities of the “Interior,” as 
above, but having greater durability. Intended for outer 
Doors and Sashes, Vestibules, and surfaces where the ex 


y : 0 0 D FINISH. posure to the elements is constant or severe. It is an ab- 
solute preventive of dry-rot and moisture. 


In addition to the above-mentioned products, and to their popular and unequalled fine carriage and rail 
way varnishes, MURPHY & CO. ask attention to their superior Fine House Varnishes, especially 
adapted to interior and exterior work on public buildings, churches, office-buildings, business blocks, office, 
and private residences. Further information and samples for trial furnished to parties interested, These 
grades are manufactured solely by 


MURPHY & COMPANY, Varnish Makers, 


227 Broadway, NEW YORK. 


8ST. LOUIS, 300 So. Fourth St. CLEVELAND, 566 Canai 8t. CHICAGO, 262 Wabash Avenfx 


ARCHITECTS, BUILDERS, 


Mantel Makers and others. 


The GLEASON WOOD 
ORNAMENT CO., 


Of Crand Rapids, Mich., 


Desires to call the attention of the above 
to their line of goods for 
interior decoration. 


CATALOGUE ON APPLICATION. 


Eagle Wire-Works, 
E. RATTEY, 
Nos. 46, 48 & 50 West 30th St 


NEW YORK CITY. 
PATENT 


FLAT and EDGEWISE 
WIRE-WORK, 
In Brass, Iron, and Bronze, 
for elevator enclosures, bank 
and office-railings, guards, etc. 
Made on an entirely new plan 
of flat wire set edgewise aud 
interlaced or woven. New and 
beautiful patterns of ele- 
gant design. 
Send for Descriptive Circular. 


ALSO WIRE-W:‘ RE OF ALL KINDS. 
Something New for the Stable. 


Read’s Patent Harness Bracket. 














An Article lo 

Holds the whole harness, takes no more room than 
the ordinary hoek or peg, can be used for both single 
and double harness. Gives the harness-case a neat 
appearance, as it carries the harness up uniformly in 
width with the saddle, beside keeping the bridle and 
breastplate in their propershape. They are neatly ja- 
panned, with gilt facings. Price ®18 perdozen., Are 
now in use in over 100 first-class private stables in and 
about Boston. 

Each bracket lettered “J. J. Read, Boston, 
Mass.” For sale by dealers everywhere. 

Indorsed and approved by the following named gen- 
tlemen, all of whom have them in use : 

Boston; Kk. H. White, J. M. Sears, J. T. Morse, Jr., 
Thos. Motley. Cambridge: F. A. Kennedy. Porte 
mouth, N. H.: Hon. Frank Jones. Milton: H. P, 
Kidder, Col. H. S. Kussell, J. M. Forbes. Dedham ;: 
A. W. Nickerson. Newton: J. U. Potter. Salem: 
Dr. W. Saunders. Waltham: J.H. Ellison. Read- 
ville: C.G. White. Beverly: Dr. Chas. Hadduck. 
Swampscott; C. P. Curtis. 

The public are cautioned against all similar brack- 
ets, not marked with my wpe as such brackets are 
infringements of patents held by me. 

A cedar-top riding-saddle bracket. Price $3.50 
each. An whip-rack for English coach and straight 
whip combined. Price 40 cents each. 


wanted but never before made. 





JAMES J. READ, 13 Tremont Row, Room 10. 





CA BOT’S MORTAR 


COLORS. 


HE Cabot Pulps for coloring mortar are the result of a careful investigation of the permanency and brilliancy of the mate- 
v4 rials used, and nothing is more earnestly desired than a constant comparison with other mortar colors. 
The advantage of the pulp form is not only that the colors are more easily mixed with the mortar, and therefore more 
evenly mixed, but, owing to the extra grinding the colors receive, their full strength is brought out. 
These Pulps are made in three colors, — red, brown, and black, — all of about the same strength, and each one working as 


well with the mortar as the others. 
Each Pulp contains materials that strengthen the mortar. 
None of them increase the white deposit on the surface of the brick. 
No special directions for use are necessary. 
and free from lumps before the color is hoed in. 


To get the coloring even, care should be taken that the mortar is well mixed 


It is a good plan to keep the Pulp covered with water after a package has been opened, to prevent rying. 
While freezing does not injure the coloring powder, it tends to make the Pulp granular, and therefore harder to mix. 
From estimates made from a great many inquiries, we can say that about thirty-five pounds of Pulp are sufficient to stain 


the mortar for a thousand brick. 


The amount will, of course, vary slightly with the thickness of the joint and the depth of shade required ; but, for average 


work, thirty-five pounds are enough. 


Other mortar colors require from fifty to seventy pounds to do the same work that thirty-five pounds of ours will do, 


Circular and Prices will be sent on application. 


70 Kilby St., Boston. 


SAMUEL CABOT, 
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To Architects and Builders. | 





heared 


betaine 


Adopt MAHOGANY for interior finish; 
wt 1s the handsomest and most durable cabinet | 
wood known, and we are prepared to furnish it 


at prices that compare very favorably with those 
vuling for other hard-woods. 1 


pr 


Correspondence solicited. 


Wm. E. UPTEGROVE & BRO., "zm" us 





NEW YORK. 
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Are made of the very best A ((\s- B ass oan) / | cents a gallon for any color. 
English Ground Colors, and con- \ — —! We would advise Architects to 
tain no benzine, water, or creosote. They have been] specify Dexter Brothers’ English Shingle Stain, and note 
thoroughly tested by some of the best Architects in the 


the number on the Sample Boards. Send for Sample 
country during the past three or four years, and the colors | Boards of Colors. DEXTER BROTHERS, 55 and 57 
are more lasting than any other stain. The price is 75 | Broad Street, Boston, Mass. e 
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— W.R.OSTRANDER&CU., 


21, 23 & 25 Ann St., New York. 


Manufacturers of 


Speaking- Tubes, Whistles, Oral, E'ectric, Me- 
chanical, and Pneumatic Annencin rs & B lls 


Mechanical, and Pneumatic Bells, a full lines alway 
in stock. Send for New Catalogue. Factory, De Kalb 
Ave., near Knickerbocker, Brooklyn, N. ¥ 








The Cheapest, Strongest and Best 


tx bell - CELATIES 


In the World, suitable for 
Churches, Sunday-Schools, Halls, 
Lyceums, Theatres, and Opera-houses. 
Send for Illustrated Circular and prices to the 
ROBERT MITCHELL FURNITURE CoO., 
Manufacturers and Patentees.) CINCINNATI, OHIO. 
Thousands in use all over the United States. 








Pressed in Relief, 


| Vatural Wood Ornaments, "325! 
For Builders, Furniture Manufacturers, Interior Decorators, etc. 
ARTISTIC, YHRY CHEAP, DURABLE, 
Pressed Corner Blocks for Door and Window Casings. 

d PATENT PAPYROUS CENTRE-PIECES. 
waa ALBERT KOMP, 56-58 Lewis St., New York. 


CATALOGUE ON APPLICATION. 











Architects, Contractors, Builders FLEXIBLE, 

Should not fail to examine the merits of 
THE ORMSBY SASH BALANCE.) METALLIC FRAME. 
F : SLIDING 
E $ Wire Window 
3] 3 Screens. 
ef i iS Send for circulars and references’ 





35,000 in use. 


AMERICAN SCREEN CO., 


BROOKLINE, MASS. 





Sapeiteet to WEIGHTS and CORDS 


ORMSBY SASH BALANCE CO., 


92 Utica St., Boston, Mass. 


113 Liberty Street, New York. 


~ JHE SPRINGFIELD GAS MACHINE 


has been manufactured for twenty years. From the first these machines 
have been made of the most durable material, largest capacity, and most 
perfect workmanship, and hence probably more of them are in actual 
use to-day than of all other makes combined. 


THE SPRINGFIELD MIXING REGULATOR 


is applicable to gas-machines of any make, It is the only regulator ever 
made which renders air-gas uniform both in quality and pressure, so that 
the ordiwary coal-gas burner is used WITHUUT SMOKE, It makes a 
steadier and more brilliant flame, and effects a large saving of gas. 
for cire ulars describing these instruments. Our own brand “PURE 
SPIRITS” gasolene, gas burners, adjustable Bunsen burners, gas-stoves, 
and al! supplies for gas, steam and water. 


GILBERT & BARKER MFG. CO. 


y 75 Maiden Lane, N. Y.; 51 Union St., Boston; 
42 Dearborn St., Chicago, Til; 12 North 7th St., Phila., Pa.; 
Springfield, Mass. 


GAS MACHINE 








Send 








IRRILL’S 


EQUALIZING 


Makes Standard, Uniform Cas, without Fire, Danger, Smoke |—— 


or Smell, using plain Bat-wing Burners. 
hi in th wastd that can reliably do it. 
ee J Send for Circulars, and see whe endorses this statement 


TIRRILL GAS MACHINE CoO., No. 39 Dey Street, New York 


“OTTO” GAS ENGINE WORKS, 


SCHLEICHER, SCHUMM & CO., 
33d and Walnut Sts., | 130 Washington 8St., 
Philadelphia. Chicago. 


— S, TWIN ENGINES 


Impulse every 
Revolution. 


The steadiest Gas En- 
gine yet made. 


ENGINES and PUMPS | 
COMBINED 


For Hydraulic Elevators, Town Water Supply or Rail 

way service. Special Engines for Electric-L ight work 

Unexcelled for running Elevators, Wood-Tools, oF any 
kind of Machinery. 


Guaranteed to cuusume %o ww 75 per cent less gas 
than any other Gas Engine & ving the same work. gp 


DRAWING-OFFICE. 


Drawings rendered in: line or color with 
reasonable despatch. 


ADDRESS THE EDITORS OF THE AMERICAN ARCHITECT, 
211 TREMONT ST., ~ - BOSTON. 








7 






20,000 








> Factory Lamps 
1A RUILDERS OF 


sna a or 
PHILADELPHIA. 


NY3N.J.G.G.Lr.Co.Lro. 
No. PARK PLACE, 
NEW YORK. 
























IMPROVED 


SEATING, 


For Schools, Churches, 
Halls, and Opera-Houses 


Send for Catalogue 
showing 20 Best Styles 
manufactured by 


A. H. ANDREWS & C0., 


Bank and Office Fur- 
niture, finest grades. 
195 Wabash Av. Chicago. 686 Broadway, N. Y. 


611 Washington Street, 815 Arch Street, 
Boston. Philadelphia. 








‘ x) 





SETTEES AND 
OPERA CHAIRS, 


The Newest & Best Styles for 
SUNDAY SCHOOLS, (ODGERDOL, 
OPERA-HOUSES, LODGEROO! 
HALLS, OFFICES, &. 
Harwood Man’? ’g. Co co, 
91 Summer S8t., 
Send for catalogue and state a erg 








FIXTURE 
Ns FOR OLD or 
NEW BLINDS 
6 BLINDS (gees 
NGS 
Fa. WIN 


CTURER. 
SOLE MANUFA Rs 


BOSTON 











OUTSIDE BLINDS OPENED CLOSED 
AND AUTOMATICALLY FAS TENED 
INANY POSITION FROM THE INSIDE 
WITHOUT RAISING THE WINDOWS 
OR SCREENS,BY THE 


Dodd Shutter Worker 
THE oon MAN'F'G CO 
39 PARK P ina NEW YORK. 








Pat-Jan:2 r 
(ppeer seven, Years test’ 
+ oghas never failed to 
Ob b give Satisfaction @ « 
d Write for information or 

‘tHestimates to ° © © 


HG ranville. Oo S-DICKINsoh 





STILLMAN & NICOLL, 


DEALERS IN 


GAS FIXTURES, 


Agents for Mitchell, Vance & Co.. New York. 


Metal Fancy Goods, Fire-Places, Grates, Fenders, 
Andirons, Tiling. Marble and Glass Mosaics, 


198 and 200 Tremont Street Boston. 








IMPERIAL 


‘ A DENNY BROS. & wa 
34 Park Place, New York. 
In use throughout ah —.,' Send for descriptive 





AILEY’ sox700N2 
“CORRUGATED Giees 


REFLECTORS A wonderful 


invention for 
LIGHTING Churches, 
Handsome 


Halls, &c. 


a 


Paatentecs. Cat 
ogue & price list on. 
BAILEY REFLECTOR CO., 








113 Wood St. ,Pittsburgh,Pa 








